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(54) Title: MACROCYCLIC QUINAZOLINE DERIVATIVES AS ANTIPROLIFERATIVE AGENTS 

(57) Abstract: The present invention concerns the compounds 
of formula (I) the N-oxide forms, die pharmaceutically accept- 
able addition salts and the stereochemically isomeric forms 
thereof, wherein Z represents O, CH 2 , NH or S; in particular 
. N y „ Z represents NH; Y represents -C^alkyl-, -C^kenyl-, 

/ -C^alkynyl-, -C-^alkyl-CO-NH- optionally substituted with 

/ Z 6 * R 2 amino, mono- or diCCj^alkyOamino or C M alkyloxycarbony- 

/ T lamino-, -C 3 . 7 alkenyl-CO-NH- optionally substituted with 

A amino, mono- or di(C I ^alkyl)amino- or Chalky loxycarbony- 

lamino-, Ci.salkyl^xy-Q.salkyl-, -C^aHcyl NR 13 -, -C l . 5 alkyl-, 
-C 1 . 5 alkyl-NR 14 -CO-C 1 . 5 alkyl-, -Ci.salkyl-CO NR^-Q.jalkyl-, 
-C 1 ^alkyl-CO-NH-, -C^alkyl-NH-CO-, -C^alkyl-NH-CS-Het 20 -, 
-C^alkyl-NH-CO-Het 20 -, -C^alkyl-CO-Het^-CO-, 
-Het^-CHz-CO-NH-Cj.aalkyl-, -CO-NH-C,^alkyl-, 
-NH^O-C^alkyl-, -CO-d. 7 alkyl-, -d^alkyl-CO-, 

-C l . 6 alkyl-CO-C l . 6 alkyl-, -C P2 alkyl-NH-CO-CR l ^ 17 -NH-, -C^alkyl-CO-NH-CmW'-CO-, -d.zalkyl-CO-NR^-d.jalkyl-CO-, 
d^alkyl-NR^-CHz-CO-NH-Ctoalkyl-, or -NR^-CO-Ctoalkyl-NH-; X 1 represents a direct bond, O or -0-Ci. 2 alkyl-, CO, 
-CO-C^alkyl-, NR 11 , -NR^.zalkyl-, CH 2 -, -0-N=CH- or -C^alkyl-; X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, 
-CO-C^alkyl-, NR 12 , -NR^-Cuzalkyl-, -CH 2 -, -0-N=CH- or -Chalky!-. The growth inhibitory effect anti-tumour activity of the 
present compounds has been demonstrated in vitro , in enzymatic assays on the receptor tyrosine kinase EGFR. 
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MACROCYCLIC QUINAZOLINE DERIVATIVES AS ANTIPROLIFERATIVE AGENTS 



This invention relates to quinazoline derived macrocycles that have been found 
5 to possess anti-proliferative activity, such as anti-cancer activity and are accordingly 
useful in methods of treatment of the human or animal body, for example in the 
manufacture of medicaments for use in hyper proliferative disorders such as 
atherosclerosis, restenosis and cancer. The invention also relates to processes for the 
manufacture of said quinazoline derivatives, to pharmaceutical compositions containing 

10 them and to their use in the manufacture of medicaments of use in the production of 
anti-proliferative effect . 

In particular, the compounds of the present invention were found to inhibit 
tyrosine kinase enzymes, also called tyrosine kinases. Tyrosine kinases are a class of 
enzymes, which catalyse the transfer of the terminal phosphate of adenosine 

15 triphosphate to the phenolic hydroxyl group of a tyrosine residue present in the target 
protein. It is known, that several oncogenes; involved in the transformation of a cell 
into a malignant tumour cell, encode tyrosine kinase enzymes including certain growth 
factor receptors such as EGF, FGF, IGF-1R, IR, PDGF and VEGF. This family of 
receptor tyrosine kinases and in particular the EGF family of receptor tyrosine kinases 

20 are frequently present in common human cancers such as breast cancer, non-small cell 

■ 

lung cancers including adenocarcinomas and squamous cell cancer of the lung, bladder 
cancer, oesophageal cancer, gastrointestinal cancer such as colon, rectal or stomach 
cancer, cancer of the prostate, leukaeifiia and ovarian, bronchial or pancreatic cancer, 
which are examples of cell proliferation disorders. 

25 

Accordingly, it has been recognised that the selective inhibition of tyrosine 
kinases will be of value in the treatment of cell proliferation related disorders. Support 
for this view is provided by the development of Herceptin® (Trastuzumab) and 
Gleevec™ (imatinib mesylate) the first examples of target based cancer drugs. 

30 Herceptin® (Trastuzumab) is targeted against Her2/ne«, a receptor tyrosine kinase 
found to be amplified up to 100-fold in about 30% of patients with invasive breast 
cancer. In clinical trials Herceptin® (Trastuzumab) proved to have anti-tumour activity 
against breast cancer (Review by L.K. Shawer et al, "Smart Drugs: Tyrosine kinase 
inhibitors in cancer therapy", 2002, Cancer Cell Vol.1, 117), and accordingly provided 

35 the proof of principle for therapy targeted to receptor tyrosine kinases. The second 

example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase 
(BcR-Abl), a constitutively active cytoplasmic tyrosine kinase present in virtually all 
patients with chronic myelogenous leukaemia (CML) and 15% to 30% of adult patients 
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with acute lymphoblastic leukaemia. In clinical trials Gleevec™ (imatinib mesylate) 
showed a spectacular efficacy with minimal side effects that led to an approval within 
3 months of submission. The speed of passage of this agent through clinical trials and 
regulatory review has become a case study in rapid drug development (Drucker B.J. 
5 & Lydon N., "Lessons learned from the development of an Abl tyrosine kinase 
inhibitor for chronic myelogenous leukaemia.", 2000, J.Clin.Invest. 105, 3). 

Further support is given by the demonstration that EGF receptor tyrosine 
kinase inhibitors, specifically attenuates the growth in athymk nude mice of 
10 transplanted carcinomas such as human mammary carcinoma or human squamous cell 
carcinoma (Review by T.R. Burke Jr., Drugs of the Future, 1992, 17, 1 19). As a 
consequence, there has been considerable interest in the development of drugs to treat 
different cancers that target the EGFR receptor. For example, several antibodies that 
bind to the extra-cellular domain of EGFR are undergoing clinical trials, including 

15 Erbitux™ (also called C225, Cetuximab), which was developed by Imclone Systems 

• *• ■ 

. ; and is in Phase IH chnical trials for the treatment of several cancers. Also, several 
promising orally active drugs that are potent and relatively specific inhibitors of the 
EGFR tyrosine kinase are now well advanced in clinical trials. The AstraZeneca 

■ 

compound ZD 1839, which is now called IRESS A® and approved for the treatment of 
20 advanced non-small-cell lung cancer, and the OSI/Genentech/Roche compound OSI- 
774, which is now called Tarceva™ (erlotinib) , have shown marked efficacy against 
several cancers in human clinical trials (Morin M.J., "From oncogene to drug: 
development of small molecule tyrosine kinase inhibitors as anti-tumour and anti- 
angiogenic agents, 2000, Oncogene 19, 6574). 

25 

In addition to the above, EGF receptor tyrosine kinases has been shown to be 
implicated in non-malignant proliferative disorders such as psoriasis (Elder et aZ., 
Science, 1989, 243; 811). It is therefore expected that inhibitors of EGF type receptor 
tyrosine kinases will be useful in the treatment of non-malignant diseases of excessive 
30 cellular proliferation such as psoriasis, benign prostatic hypertrophy, atherosclerosis 
and restenosis. 

It is disclosed in International Patent Application WO96/33980 and in J. Med. Chem, 
2002, 45, 3865 that certain 4 anilino substituted quinazoline derivatives may be useful 
as inhibitors of tyrosine kinase and in particular of the EGF type receptor tyrosine 
35 kinases. Unexpectedly it was found that Quinazoline derivatives of the present 
formula (I) that are different in structure, show to have tyrosine kinase inhibitory 
activity. 
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It is accordingly an object of the present invention to provide further tyrosine kinase 
inhibitors useful in the manufacture of medicaments in the treatment of cell 
proliferative related disorders. 

5 

This invention concerns compounds of formula (I) 




10 

the JV-oxide forms, the pharmaceutical^ acceptable addition salts and the 
stereochemically isomeric forms thereof, wherein 

Z represents O, CH2, NH or S ; in particular Z represents NH; 

15 Y represents -C 3 . 9 alkyl-, -C 3 . 9 alkenyl-, -C 3 _ 9 alkynyl-, 

-C 3 - 7 alkyl-CO-NH- optionally substituted with amino, mono- or di(Ci^alkyl)amino 
or Cualkyloxycarbonylamino-, -C 3 _ 7 alkenyl-CO-NH- optionally substituted with 
amino, mono- or di(CMalkyl)amino or Ci^alkyloxycarbonylamino- , 
-C 3 _ 7 alkynyl-CO-NH- optionally substituted with amino, mono- or 

20 di(Ci-4alkyl)amino or Ci^alkyloxycarbonylamino-, 
-Ci. 5 alkyl-oxy-Ci. 5 alkyl-, -Ci. 5 alkyl-NR 13 -Ci. 5 alkyl-, 
-Ci- 5 alkyl-NR 14 -CO-Ci- 5 alkyl-, 

-Ci. 5 alkyl-CO-NR 15 -Ci. 5 alkyl-, -Ci-6alkyl-CO-NH-, -C,^alkyl-NH-CO-, 
-Ci^alkyl-NH-CS-Het 20 -, -Ci.aalkyl-NH-CO-Het 20 -, C^alkyl-CO-Het^-CO-, 
25 -Het^-CHa-CO-NH-Ci.salkyl-, -CO-NH-Ci^alkyl-, -NH-CO-Ci^alkyl-, 
-CO-C,. 7 alkyl-, -d. 7 alkyl-CO-, -Ci^alkyl-CO-Ci^alkyl-, 
-Ci. 2 alkyl-NH-^^^ 

-Cu2alkyl-CO-NR 20 -Ci. 3 alkyl-CO-, -Ci. 2 alkyl-NR 21 -CH 2 -CO-NH-Ci. 3 alkyl-, or 
-NR^-CO-Ci^alkyl-NH- ; 
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X 1 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- CMalkyl-, NR n , 

-NR n -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -C t . 2 alkyl-; 
X 2 represents a direct bond, O, -0-Ci- 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR 12 , 

-NR 12 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Q. 2 alkyl-; 
5 R 1 represents hydrogen, cyano, halo, hydroxy, formyl, d^alkoxy-, Ci^alkyl-, 

halo-phenyl-carbonylamino-, 

Ci^alkoxy- substituted with halo, 

Ci-4alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
10 R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycaibonyl-, Het 16 -cart>onyl-, 
Ci^alkyloxycarbonyl-, CMalkylcarbonyl-, aminocarbonyl-, mono-or 
di(CMalkyljaminocarbonyl-, Het 1 , formyl, Chalky!-, C^alkynyl-, 
C 3 ^cycloalkyl-, C^ycloalkyloxy-, Ci^alkoxy-, Ar\ Ar ! -oxy-, dihydroxyborane , 

■ 

C^alkoxy- substituted with halo, 
15 Chalky! substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
CMalkylcarbonyl- wherein said CMalkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

Ci^alkyl-oxy-; 

20 R 3 represents hydrogen, CMalkyl, or Ci^alkyl substituted with one or more 

substituents selected from halo, Ci^alkyloxy-, amino-, mono-or 

di(CMalkyl)amino-, Ci^alkyl-sulfonyl- or phenyl; 
R 4 represents hydrogen, hydroxy, Ar^oxy, Ar 4 -Ci^alkyloxy-, d^alkyloxy-, 

C^alkenyloxy- optionally substituted with Het 12 or R 4 represents CMalkyloxy 
25 substituted with one or where possible two or more substituents selected from 

C M alkyloxy-, hydroxy, halo, Het 2 -, -NR 7 R 8 , -carbonyl- NR 9 R 10 or 

He^-carbonyl-; 

R 5 and R 6 are each independently selected from hydrogen or CMalkyl; 
R 7 and R 8 are each independently selected from hydrogen, Ci^alkyl, Het 8 , 
30 aminosulfonyl-, mono- or di (CMalkyl)-aminosulfonyl, hydroxy-CMalkyl-, 

Ci^alkyl-oxy-CMalkyl-, hydroxycarbonyl-C M alkyl-, C 3 ^cycloalkyl, 

He^-carbonyl-CMalkyl-, Het 10 -carbonyl-, polyhydroxy-d-4alkyl-, 

Het n -CMalkyl- or Ar^-C^aHcyl-; 
R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C^cycloalkyl, 
35 Het 4 , hydroxy-C M alkyl-, C w alkyloxyC M alkyl- or polyhydroxy-C M alkyl-; 

R 11 represents hydrogen, C M alkyl, Het 5 , Het 6 -C M alkyl-, C 2 ^alkenylcarbonyl- 

optionally substituted with Het 7 -CMalkylaminocarbonyl-, C^alkenylsulfonyl-, 
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Ci^alkyloxyCi^alkyl- or phenyl optionally substituted with one or where 
possible two or more substituents selected from hydrogen, hydroxy, amino or 
CMalkyloxy-; 

R 12 represents hydrogen, Ci^alkyl, Ci^alkyl-oxy-caibonyl-, Het 18 -CMalkyl-, 
phenyl-CMalkyl-oxy-carbonyl-, Het 17 , C 2 -4alkenylcarbonyl- optionally 
substituted with Het 19 -Ci^alkylaminocaibonyl-, C 2 4alkenylsulfonyl-, 
CMalkyloxyCi^alkyl- or R 12 represents phenyl optionally substituted with one or 

* 

where possible two or more substituents selected from hydrogen, hydroxy, amino 
or CMalkyloxy-; 

R 13 represents hydrogen, C^aUcyl, Het 13 , Het u -Ci-4alkyl- or phenyl optionally 
substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or CMalkyloxy-; 

R 14 and R 15 are each independently selected from hydrogen, CMalkyl, 
Het 55 -Ci.4alkyl- or CMalkyloxyCi-4alkyl-; 

R 16 and R 17 each indepedently represents hydrogen or CMalkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocaibonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 18 and R 19 each indepedently represents hydrogen or CMalkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 20 and R 22 each independently represents hydrogen or CMalkyl optionally 
substituted with hydroxy or CMalkyloxy; 

R 21 represents hydrogen, C M alkyl, HeP-CMalkylcarbonyl- or 

R 21 represents mono-or di(CMalkyl)amino-Ci^alkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or CMalkyloxy; 

Het 1 represents a heterocycle selected from piperidinyl, morpholiiiyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, Ci^alkyl, hydroxy-CMalkyl-, phenyl, phenyl-Ci^alkyl-, 
Ci-4alkyl-oxy-CMalkyl- mono- or di(CMalkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C M alkyl-, hydroxy-CMalkyl-, CMalkyl-oxy-CMalkyl-, 
hydroxy-CMalkyl-oxy-C M alkyl-, mono- or di(CMalkyl)amino-, mono- or 
di(CMalkyl)amino-CMalkyl-, aminoCMalkyl-, mono- or 
di(CMalkyl)amino-sulfonyl-, aminosulfonyl-; 
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Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, Q^alkyl-, 
C 3 -^ycloalkyl-C M alkyl-, aminosulfonyl-, mono- or di(CMalkyl)aminosulfonyl 
or amino-Ci^alkyl-; 

Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, C^cycloalkyl, hydroxy-C M alkyl-, Ci^alkyloxyC M alkyl or 
polyhydroxy-Ci^alkyl-; 

Het 6 and Het 7 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from CMalkyl, C 3 ^cycloalkyl, 
hydroxy-Ci_4alkyl-, C M alkyloxyCi.4alkyl or polyhydroxy-Ci^alkyl-; 
- A Het 9 and Het 10 each independently represent a heterocycle selected from furanyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 
or Het 10 is optionally substituted C M alkyl, C3^cycloalkyl-C M alkyl- or 
amino-CMalkyl-; 

Het 11 represents a heterocycle selected from indolyl or 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomoipholinyl or dithianyl wherein said Het 12 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, CMalkyl-, hydroxy-Ci^alkyl-, C M alkyl-oxy-C M alkyl-, 
hydroxy-CMalkyl-oxy-^Malkyl-, mono- or di(Ci-4alkyl)amino- or mono- or 
diCCMalkyOamino-Ci^alkyl-; 

Het 13 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, C 3 -6cycloalkyl, hydroxy-Ci^allkyl-, CMalkyloxyC M alkyl or 

polyhydroxy-Ci-4alkyl-; 
Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from C M alkyl, Qj^cycloalkyl, hydroxy-C M allkyl-, 
C M alkyloxyCi_4alkyl or polyhydroxy-CMalkyl-; 
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Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from CMalkyl, C 3 -6cycloalkyl, hydroxy-CMalkyl-, 
CMalkyloxyCi^alkyl or polyhydroxy-CMalkyl-; 

Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; and 

Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
CMalkyl, C^ycloalkyl, hydroxy-CMalkyl-, CMalkyloxyC M alkyl or 
polyhydroxy-CMalkyl-; 

Het 1 8 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
one or where possible two or more substituents selected from CMalkyl, 
C 3 -6cycloalkyl, 

hydroxy-C M alkyl-, CMalkyloxyCMalkyl or polyhydroxy-Ci^alkyl-; 
Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 

pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted 
* with one or where possible two or more substituents selected from hydroxy, 

CMalkyl, hydroxy-CMalkyl- or polyhydroxy-CMalkyl-; 
Het 23 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 

piperidinyl optionally substituted with one or where possible two or more 

substituents selected from CMalkyl, C^cycloalkyl, hydroxy-CMalkyl-, 

C M alkyloxyCMalkyl or polyhydroxy-CMalkyl-; 
Ar\ Ai 2 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted 

with cyano, CMalkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 

hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, CMalkyloxy- or CMalkyl. 

As used in the foregoing definitions and hereinafter, 

- halo is generic to fluoro, chloro, bromo and iodo; 

- CMalkyl defines methyl or ethyl; 

- C, 3 alkyl defines straight and branched chain saturated hydrocarbon radicals having 

from 1 to 3 carbon atoms such as, for example, methyl, ethyl, propyl and the like; 
. c 1-4 alkyl defines straight and branched chain saturated hydrocarbon radicals having 

from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1- 
methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like; ^ 



WO 2004/105765 



PCTYEP2004/005621 



-8- 

- C^alkyl defines straight and branched chain saturated hydrocarbon radicals having 
from 1 to 5 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, pentyl, 1- 
methylbutyl, 2,2-dimethylpropyl, 2,2-dimethylethyl and the like; 

- C^alkyl is meant to include Ci- 5 alkyl and the higher homologues thereof having 6 

5 carbon atoms such as, for example hexyl, 1,2-dimethylbutyl* 2-methylpentyl and the 
like; 

- C^alkyl is meant to include Chalky! and the higher homologues thereof having 7 
carbon atoms such as, for example 1,2,3-dimethylbutyl, 1, 2-methylpentyl and the like; 

- C3-9alkyl defines straight and branched chain saturated hydrocarbon radicals having 
10 from 3 to 9 carbon atoms such as propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and 

the like; 

- C2-4alkenyl defines straight and branched chain hydrocarbon radicals containing one 
double bond and having from 2 to 4 carbon atoms such as, for example vinyl, 2- 
propenyl, 3-butenyl, 2-butenyl and the like; 

15 ? - C^alkenyl defines straight and branched chain hydrocarbon radicals containing one 
\ double bond and having from 3 to 9 carbon atoms such as, for example 2-propenyl, 3- 
butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-hexenyl and the 
like; 

- C 2 ^alkynyl defines straight and branched chain hydrocarbon radicals containing one 
20 triple bond and having from 2 to 6 carbon atoms such as, for example, 2-propynyl, 3- 

butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 3-hexynyl and the 
like; 

- C^cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 

- Ci^alkyloxy defines straight or branched saturated hydrocarbon radicals such as 

25 methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the 
like; 

- Ci^alkyloxy is meant to include Ci^alkyloxy and the higher homologues such as 
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the 
like; 

30 - polyhydroxy-CMalkyl is generic to a C^aUcyl as defined hereinbefore, having two, 
three or were possible more hydroxy substituents, such as for example 
trifluoromethyl. 

As used in the foregoing definitions and hereinafter, the term formyl refers to a 
35 radical of formula -CH(=0). When X 1 represent the divalent radical -0-N=CH-, said 
radical is attached with the carbon atom to the R 3 , R 4 bearing cyclic moiety of the 
compounds of formula (I) and when X 2 represents the divalent radical -0-N=CH-, 
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said radical is attached with the carbon atom to the R 1 , R 2 bearing phenyl moiety of 
the compounds of formula (I), 

The heterocycles as mentioned in the above definitions and hereinafter, are meant 
5 to include all possible isomeric forms thereof, for instance pyrrolyl also includes 2H- 
pyrrolyl; triazolyl includes 1,2,4-triazolyl and 1,3,4-triazolyl; oxadiazolyl includes 

1.2.3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl and 1,3,4-oxadiazolyl; 
thiadiazolyl includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and 

1.3.4- thiadiazolyl; pyranyl includes 2/Z-pyranyl and 4#-pyranyl. 

10 Further, the heterocycles as mentioned in the above definitions and hereinafter may be 
attached to the remainder of the molecule of formula (J) through any ring carbon or 
heteroatom as appropriate. Thus, for example, when the heterocycle is imidazolyl, it 
may be a 1-imidazolyl, 2-imidazolyl, 3-imidazolyl, 4-imidazolyl and 5-imidazolyl; 
. when it is thiazolyl, it may be 2-thiazolyl, 4-thiazolyl and 5-thiazolyl; when it is 

15 triazolyl, it may be 1,2,4-triazol-l-yl, l,2,4-triazol-3-yl, l,2,4-triazol-5-yl, 1,3,4- 
triazol-l-yl and l,3,4-triazol-2-yl; when it is benzothiazolyl, it may be 2- 
benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl and 
7-benzothiazolyl. 

20 The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to 
comprise the therapeutically active non-toxic acid addition salt forms which the 
compounds of formula (I) are able to form. The latter can conveniently be obtained by 
treating the base form with such appropriate acid. Appropriate acids comprise, for 
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic 

25 acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for 
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic 
(i.e. butane-dioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic, 
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, 
p-aminosalicylic, pamoic and the like acids. 

30 

The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to 
comprise the therapeutically active non-toxic base addition salt forms which the 
compounds of formula (I) are able to form. Examples of such base addition salt forms 
are, for example, the sodium, potassium, calcium salts, and also the salts with 
35 pharmaceutically acceptable amines such as, for example, ammonia, alkylamines, 
benzathine, A^methyl-D-glucamine, hydrabamine, amino acids, e.g. arginine, lysine. 
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Conversely said salt forms can be converted by treatment with an appropriate base or 
acid into the free acid or base form. 

5 The term addition salt as used hereinabove also comprises the solvates which the 
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates 
are for example hydrates, alcoholates and the like. 

The term steieochemically isomeric forms as used hereinbefore defines the possible 
10 different isomeric as well as conformational forms which the compounds of formula 
(I) may possess. Unless otherwise mentioned or indicated, the chemical designation 
of compounds denotes the mixture of all possible stereochemically and 
conformationally isomeric forms, said mixtures containing all diastereomers, 
enantiomers and/or conformers of the basic molecular structure. All stereochemically 
15 isomeric forms of the compounds of formula (I) both in pure form or in admixture 
with each other are intended to be embraced within the scope of the present invention. 

Some of the compounds of formula (I) may al$o exist in their tautomeric forms. 
Such forms although not explicitly indicated in the above formula are intended to be 
20 included within the scope of the present invention. 

~ ■ 

The N-oxide forms of the compounds of formula (1) are meant to comprise those 
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the 
so-called iV-oxide. 

25 

A first group of compounds according to the present invention consists of those 
compounds of formula (I) wherein one or more of the following restrictions apply; 
Z represents O, NH or S; 

Y represents -Oj^alkyl-, -C^alkenyl-, -Ci. 5 alkyl-oxy-Ci.salkyl-, 
30 -C,. 5 alkyl-NR 13 -Ci. 5 alkyl-, -C^alk^-N^-CO-C^alky!-, 

-CLsalkyl-CO-NR^-Ci.salkyl-, -C^alkyl-CO-NH-, -Ci*alkyl-NH-CO-, 
-CO-NH-Ci^jalkyl-, -NH-CO-C^alkyl-, -CO-Ci. 7 alkyl-, -C,. 7 alkyl-CO-, 
-C^alkyl-CO-Cwalkyl-, -C,- 2 alkyl-NH-CO-CHR 16 -NH-; 
X 1 represents a direct bond, O, -0-Ci- 2 alkyl-, CO, -CO- C^alkyl-, NR n , 
35 -NR n -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 

X 2 represents a direct bond, O, -O-C^alkyl-, CO, -CO- Q. 2 alkyl-, NR 12 , 
-NR ,2 -C,. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 
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R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Ci^alkyl-, 
Ci-^alkoxy- substituted with halo, 

CMalkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -carbonyl~, 
Ci^alkyloxycarbonyl-, Ci^alkylcarbonyl-, aminocarbonyl-, mono-or 
di(CMalkyl)aminocarbonyl-, Het 1 , formyl, CMalkyl-, C^alkynyl-, 
C^cycloalkyl-, C^cycloalkyloxy-, C^alkoxy-, Ar\ A^-oxy-, dihydroxyborane , 
C^alkoxy- substituted with halo, 

CMalkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci^alkylcarbonyl- wherein said CMalkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

CMalkyl-oxy-; 

R 3 represents hydrogen, CMalkyl, or CMalkyl substituted with one or more 
substituents selected from halo, CMalkyloxy-, amino-, mono-or 
di(Ci^alkyl)amino-, 
Ci^alkyl-sulfonyl- or phenyl; 

R 4 represents hydrogen, hydroxy, Ar'-oxy, Ar 4 -C M alkyloxy-, CMalkyloxy-, 

C 2 ^alkenyloxy- optionally substituted with Het 12 or R 4 represents CMalkyloxy 
substituted with one or where possible two or more substituents selected from 
CMalkyloxy-, hydroxy, halo, Het 2 -, -NR 7 R 8 , -carbonyl- NRV 0 or 
Het 3 -carbonyl-; 

R 5 and R 6 are each independently selected from hydrogen or CMalkyl; 

R 7 and R 8 are each independently selected from hydrogen, CMalkyl, Het 8 , 

aminosulfonyl-, mono- or di (CMalkyl)-aminosulfonyl, hydroxy-Ci^alkyl-, 
CMalkyl-oxy-CMalkyl-, hydroxycarbonyl-Ci^alkyl-, C 3 ^cycloalkyl, 
Het 9 -caibonyl-CMalkyl-, Het 10 -carbonyl-, polyhydroxy-CMalkyl-, 
Het n -C M alkyl- or Ar^-CMalkyl-; 

R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C 3 ^cycloalkyl, 
Het 4 , hydroxy-C M alkyl-, C M alkyloxyC M alkyl- or polyhydroxy-C M alkyl-; 

R 11 represents hydrogen, C M alkyl, Het 5 , Het 6 -C M alkyl-, C 2 ^alkenylcarbonyl- 

optionally substituted with Het 7 -CMalkylaminocarbonyl-, C 2 ^alkenylsulfonyl-, 
CMalkyloxyCMalkyl- or phenyl optionally substituted with one or where 
possible two or more substituents selected from hydrogen, hydroxy, amino or 
CMalkyloxy-; 
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R 12 represents hydrogen, C^alkyl, CMalkyl-oxy-carbonyl-, Het 17 , Het 18 -CMalkyl-, 
C 2 ^alkenylcarbonyl- optionally substituted with Het 19 -C M alkylaminocarbonyl-, 
C^alkenylsulfonyl-, C M alkyloxyC M alkyl- or R 12 represents phenyl optionally 
substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or C^alkyloxy-; 

R 13 represents hydrogen, C M alkyl, Het 13 , Het 14 -C M alkyl- or phenyl optionally 
substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or Ci^alkyloxys 

R 14 and R 15 are each independently selected from hydrogen, Ci^alkyl, 
Het 15 -CMaIkyl- or CMalkyloxyCMalkyls 

R 16 represents hydrogen or Ci^alkyl optionally substituted with phenyl, indolyl, 

methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl, 
amine, imidazoyl or guanidino; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
. oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, C^aUcyl, hydroxy-CMalkyl-, phenyl, phenyl-Ci^alkyl-, 
Ci-4alkyl-oxy-Ci-4alkyl- mono- or di(CMalkyl)amino- or amino-carbonyl-; 

Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, Ci^alkyl-, hydroxy-CMalkyl-, CMalkyl-oxy-C M alkyl-, 
hydroxy-Ci-4alkyl-oxy-Ci^alkyl-, mono- or di(Ci^alkyl)amino-, mono- or 
di(Ci-4alkyl)amino-CMalkyl-, aminoCi^alkyl-, mono- or 
di(Ci^alkyl)amino-sulfonyl-, aminosulfonyl-; 

Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, C^alkyl-, 
C 3 ^cycloalkyl-C M alkyl-, aminosulfonyl-, mono- or di(CMalkyl)aminosulfonyl 
or amino-CMalkyl-; 

Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, C 3 -6cycloalkyl, hydroxy-CMalkyl-, C M alkyloxyCMalkyl or 
polyhydroxy-CMalkyl-; 
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Het 6 and Het 7 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from C^aHcyl, C3-<scycloalkyl, 
hydroxy-C M alkyl-, C M alkyloxyCi-4alkyl or polyhydroxy-CMalkyl-; 

Het 9 and Het 10 each independently represent a heterocycle selected from fiiranyJ, 

piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
- imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 
or Het 10 is optionally substituted Ci^alkyl, C^cycloalkyl-Ci^alkyl- or 
amino-CMalkyl-; 

Het 11 represents a heterocycle selected from indolyl or 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 12 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C^aHcyl-, hydroxy-CMalkyl-, Ci^alkyl-oxy-Ci-4alkyl-, 

'T hydroxy-CMalkyl-oxy-CMalkyl-, mono- or di(CMalkyl)amino- or mono- or 
•< di(C M alkyl)amino-C M alkyl-; 

Het 13 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
• ; substituted with one or where possible two or more substituents selected from 

Ci^alkyl, C 3 -6cycloalkyl, hydroxy-Ci^allkyl-, CMalkyloxyC M alkyl or 

polyhydroxy-Ci^alkyl-; 
Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 

piperidinyl optionally substituted with one or where possible two or more 

substituents selected from Ci^alkyl, C 3 ^cycloalkyl, hydroxy-C M allkyl-, 

CMalkyloxyCi^alkyl or polyhydroxy-CMalkyl-; 
Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 

piperidinyl optionally substituted with one or where possible two or more 

substituents selected from Ci^alkyl, C 3 ^cycloalkyl, hydroxy-Ci^alkyl-, 

Ci-4alkyloxyCi-4alkyl or polyhydroxy-CMalkyl-; 
Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 

1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 

substituted with one or more substituents selected from d^alkyl; and 
Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 

substituted with one or where possible two or more substituents selected from 

Ci^alkyl, C 3 ^cycloalkyl, hydroxy-CMalkyl-, C M alkyloxyC M alkyl or 

polyhydroxy-CMalkyl-; 
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Het 18 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
one or where possible two or more substituents selected from Ci^alkyl, 
C3-6cycloalkyl, 

5 hydroxy-CMalkyl-, CiutalkyloxyCMalkyl or polyhydroxy-Ci-4alkyl-; 

Ar 1 , Ar 2 , Ar 3 , Ar 4 and Ar* each independently represent phenyl optionally substituted 
with cyano, CMalkylsulfonyl-, Ci-4alkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-Ci^alkyl, aminosulfonyl-, hydroxy-, CMalkyloxy- or Ci^alkyl. 

10 An interesting group of compounds consists of those compounds of formula {I) 
wherein one or more of the following restrictions apply : 
Z represents NH; 

Y represents -C^alkyl-, -C^alkenyl-, -Ci-5alkyl-oxy-Ci- 5 alkyl-, 

.-Ci.salkyl r NR 13 -Ci. 5 alkyl-, -Ci. 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, -C^alkyl-NH-CO-, 
15 : NH-CO-Ci^alkyl-, -CO-Ci. 7 alkyl-, -Ci^alkyl-CO-, C^alkyl-CO-Ci. 6 alkyl, 

V V -CLzalkyl-NH-CO-CR 1 ^ 17 ^-, -Ci :2 alkyl-CO-NH-OR 18 R 19 -CO-, 
:, -C.aalkyl-CO-NR^-Ci.aalkyl-CO-, -C^2alkyl-NR 21 -CH2-CO-NH-C^3alkyl-, 
. -NR^-CO-Ci.aalkyl-NH-, ^^3alky^NH-CO-Het 20 -, Ci.aalkyl-CO-He^^CO-^r 
^Het^-CHz-CO-NH-Ci.salkyl-; 
20 X 1 represents O, -0-Ci_ 2 alkyl-, -0-N=CH-, NR 1 1 or -NR 1 ^i^alkyl-; in a particular 
embodiment X 1 represents -NR 1 -O- or -0-CH 2 -; 
X 2 represents a direct bond, O, -0-Ci- 2 alkyl-, -0-N=CH-, NR 12 or NR^-C^alkyl-; in 
a particular embodiment X 2 represents a direct bond, -d. 2 alkyl-, -0-Ci. 2 alkyl, 
-O- or -O-CH2-; 

25 R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 

C M alkyloxycarbonyl-, Het 16 -carbonyl-, CMalkyl-, C^alkynyl-, Ar* or Het 1 ; 
In a further embodiment R 2 represents hydrogen, cyano, halo, hydroxy, 
C^alkynyl- or Het 1 ; in particular R 2 represents hydrogen, cyano, halo, hydroxy, 
30 orAr 5 ; 

R 3 represents hydrogen; 

R 4 represents hydrogen, hydroxy, d-4alkyloxy- or R 4 represents Ci^alkyloxy 
substituted with one or where possible two or more substituents selected from 
C M alkyloxy- or Het 2 -; 
35 R 12 represents hydrogen, Ci^alkyl- or CMalkyl-oxy-carbonyl-; 

R 13 representshydrogen or Het 14 -CMalkyl, in particular morpholinyl-C^alkyl; 

R 14 and R 15 represents hydrogen; 
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R 16 represents hydrogen or C^aUcyl substituted with hydroxy; 

R 17 represents hydrogen or Ci^alkyl, in particular hydrogen or methyl; 

R 18 represents hydrogen or Ci^alkyl optionally substituted with hydroxy or phenyl; 

R 19 represents hydrogen or Ci^alkyl, in particular hydrogen or methyl, even more 

5 particular hydrogen; 

R 20 represents hydrogen or d^alkyl, in particular hydrogen or methyl; 
R 21 represents hydrogen, Ci^alkyl, Het^-CMalkylcarbonyl- or 

R 21 represents mono-or di(Ci^alkyl)amino-Ci^alkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or Ci^alkyloxy; 
10 R 22 represents hydrogen or Ci^alkyl optionally substituted with hydroxy or 
d^alkyloxy; 

Het 1 represents thiazolyl optionally substituted with amino, Q^alkyi, hydroxy-C^ 
4 alkyl-, phenyl, phenyl-CMalkyl-, CMalkyl-oxy-Ci^alkyl- mono- or di(Ci. 
4 alkyl)amino- or amino-carbonyl-; 
15 Het 2 represents a heten>cycle selected from morpholinyl, piperazinyl, piperidinyl or 
fy . pyrrolidinyl wherein said Het 2 is optionally substituted with one or where 
, .possible two or more substituents selected from hydroxy, amino or Ci^alkyl-; 
In a further embodiment Het 2 represents a heterocycle selected from morpholinyl 
or piperidinyl optionally substituted with Chalky!-, preferably methyl; 
20 Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where 
possible two or more substituents selected from hydroxy, amino or Ci^alkyl-; 
Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 12 is optionally substituted with one or where 
25 possible two or more substituents selected from hydroxy, amino or C^aUcyl-; 

Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl; 
Het 20 represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl, 

preferably pyrrolidinyl or hydroxy-pyrrolidinyl; 
Het 21 represents pyrrolidinyl or hydroxy-pyrrolidinyl; 
30 Het 22 represents pyrrolidinyl, piperazinyl or piperidinyl. 

A particular group of compounds consists of those compounds of formula (I) wherein 
one or more of the following restrictions apply : 
Z represents NH; 

35 Y represents -C 3 . 9 alkyl-, -C 2 - 9 alkenyl-, -C 3 . 7 alkyl-CO-NH optionally substituted with 
amino, mono - or di(CMalkyl)amino or Ci^alkyloxycarbonylamino-, 
-C 3 _ 7 alkenyl-CO-NH- optionally substituted with amino, mono- or 
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di(d^alkyl)amino- or Ci_4alkyloxycarbonylamino-, 

Ci. 5 alkyl-NR 13 -Ci. 5 alkyl-, -Ci. 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, -d^alkyl-CO-NH-, 
-d.salkyl-CO NR 15 -d- 5 alkyl-, -Ci.salkyl-NH-CO-Het 20 -, 
-Ci^alkyl-CO-Het 21 ^-, -Ci.aalkyl-NH-GO-CR 1 ^ 17 -^, 
-Ci. 2 alkyl-CO-NH-CR 18 R 19 -CO-, -Ci.aalkyl-CO-NR^-Ci-salkyl-CO-, or 
-NR^-CO-Cjoalkyl-NH-; 

even more particular Y represents -C 3 -<>alkyl-, -Ci. 5 alkyl-NR 13 -Ci-5alkyl-, 
-Ci. 5 alkyl-NR 14 -(X)-Ci.5alkyl- f -C.aalkyl-NH-CO-Het 20 -, 
-d-aalkyl-CO-Het^-CO-, or -d.aalkyl-NH-CO-CR^^NH-; 
X 1 represents a direct bond, O or -0-Ci_ 2 alkyl-; 

X 2 represents a direct bond, -CO-d-2alkyl-, NR 12 , -NR 12 -Ci. 2 alkyl-, -0-N=CH- or 
-d_ 2 alkyl-; even more particular X 2 represents -CO-d_ 2 alkyl- or 
NR 12 -Ci. 2 alkyl-; 

R 1 represents hydrogen or halo, preferably hydrogen, chloro, fluoro or bromo; 
R 2 represents hydrogen or halo, preferably hydrogen, chloro, fluoro or bromo; 
R 3 represents hydrogen; 

. R 4 represents hydrogen or Ci^alkyloxy, preferably d^alkyloxy, even more 
. preferably methoxy; 
R 12 represents hydrogen or C M alkyl, preferably hydrogen or methyl; 
R 13 represents hydrogen or CMalkyl; 
R 14 represents hydrogen; 
R 15 represents hydrogen; 

R 16 and R 17 each independently represent hydrogen or d^alkyl; 

R 18 and R 19 each independently represent hydrogen or d-4alkyl optionally substituted 

with phenyl or hydroxy; 
R 20 and R 21 each independently represent hydrogen or CMalkyl optionally substituted 

with d-4alkyloxy; 

Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from the 
group consisting pyrrolidinyl, 2-pyrrolidinonyl or piperidinyl optionally 
substituted with hydroxy. 

A preferred group of compounds consists of those compounds of formula (1) wherein 
one or more of the following restrictions apply : 
Z represents NH; 

Y represents -dwalkyl-, -d^alkenyl-, -d- 5 alkyl-oxy-d. 5 alkyl-, 

-Ci. 5 alkyl-NR 13 -Ci. 5 alkyl-, -d^alkyl-NH-CO-, -CO-d. 7 alkyK -d. 7 alkyl-CO- or 
C^alkyl-CO-C^alkyljalkyl-NH-CO-Het 20 -, -Ca^alkyl-CO-Het 21 ^©^ 
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-d^alkyl-NH-CO-CR^^NH-, -d^alkyl-CO-NH-CR^R^-CO-, -Ci. 2 alkyl- 
CO-NR 20 -C 

X 1 represents O, -O-C^alkyl-, -0-N=CH-, NR 11 or -NR n -Ci_ 2 alkyl-; in a particular 

embodiment X 1 represents -NR 11 -, -O- or -O-CH2S 
5 X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, -0-N=CH-, NR 12 or NR 12 -Ci- 2 alkyl-; in 

a particular embodiment X 2 represents a direct bond, -C 1 . 2 alkyl- > -0-Ci- 2 alkyl, 

-0-or-0-CH 2 -; 
R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 
10 C M alkyloxycarbonyl-, Het 16 -carbonyl-, Chalky!-, Q^alkynyl-, Ar 5 or Het 1 ; 

In a further embodiment R 2 represents hydrogen, cyano, halo, hydroxy, 

C^alkynyl- or Het 1 ; in particular R 2 represents hydrogen, cyano, halo, hydroxy, 

or Ar 5 ; 
R 3 represents hydrogen; 
15 R 4 represents hydrogen, hydroxy, Ci^alkyloxy- or R 4 represents d^alkyloxy 

substituted with one or where possible two or more substituents selected from 
Ci^alkyloxy- or Het 2 -; 
R 12 represents hydrogen, C M alkyl- or C M alkyl-oxy-carbonyl-; 
R 13 represents Het 14 -Ci_4alkyl, in particular morpholinyl-Ci-4alkyl; 
20 Het 1 represents thiazolyl optionally substituted with amino, CMalkyl, hydroxy-Ci. 
4 alkyl-, phenyl, phenyl-CMalkyl-, CMalkyl-oxy-Ci^alkyl- mono- or di(Ci. 
4 alkyl)amino- or amino-carbonyl-; 
Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 2 is optionally substituted with one or where 
25 possible two or more substituents selected from hydroxy, amino or CMalkyl-; 

In a further embodiment Het 2 represents a heterocycle selected from morpholinyl 
or piperidinyl optionally substituted with CMalkyl-, preferably methyl; 
Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where 
30 possible two or more substituents selected from hydroxy, amino or CMalkyl-; 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 12 is optionally substituted with one or where 
possible two or more substituents selected from hydroxy, amino or CMalkyl-; 
Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl. 

35 

A further group of compounds consists of those compounds of formula (I) wherein 
one or more of the following restrictions apply : 
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Z represents NH; 

Y represents -C 3 - 9 alkyl-, -Ci. 5 alkyl^ 13 -Ci. 5 alkyl-, -Ci^alkyl-NH-CO-, 

-CO-Ci- 7 alkyl- or -Ci_ 7 alkyl-CO-; 
X 1 represents -NR 11 -, -O- or -O-CH2-; 
5 X 2 represents a direct bond, -NR 12 -, -NR l2 -C M alkyl- f -CO-, -O- or -0-CH 2 -; 
R 1 represents halo; in particular R 1 represents chloro, fluoro or bromo and is at 
position 5'; 

R 2 represents hydrogen, cyano, halo, hydroxy, or Ar 5 ; 
R 3 represents hydrogen; 
10 R 4 represents C^alkyloxy substituted with one or where possible two or more 
substituents selected from Ci^alkyloxy- or Het 2 -; 
R 12 represents Ci^alkyl or R 12 represents Ci^alkyl-oxy-carbonyl; 
R 13 represents Het 14 -Q.*alkyl; 

Het 2 represents a heterocycle selected from morpholinyl or piperidinyl optionally 
15 substituted with C^aUcyl-; 

: Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where 
possible two or more substituents selected from hydroxy, amino or Ci^alkyl-; 
Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
20 pyrrolidinyl wherein said Het 12 is optionally substituted with one or where 

1 possible two or more substituents selected from hydroxy, amino or d-4alkyl-; 
Het 14 represents morpholinyl. 

In a further embodiment of the present invention the compounds of formula (I) are 
25 selected from the group consisting of ; 

4,6-ethanediylidenepyrimido[4,5-b][6,l,12]benzoxadiazacyclopentadecine, 17- 

biomo-8,9,10,ll,12,13,14,19-octahydro-20-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 , 12]benzoxadiazacyclopentadecine, 17- 

bromo-8,9, 1 0, 1 1 , 1 2, 1 3 ,14, 1 9-oc^ 
benzamide, 4-fluom-N-(8,9,10,l l,12,13-hexahydro-20-methoxy-4,6- 

ethanediylidene-19H-pyrimido[4,5-b][6,13,l]benzodioxaazacyclopentadecin- 

16-yl)- 

4,6-ethanediyUdene-8H,14H-pyrimido[4,5- 

b][6,12,l]benzodioxaazacyclohexadecine, 18-chloro-9,10,l 1,12,15,20- 

hexahydro-2 1-methoxy- 
4,6-ethanediyUdene-8H-pyrimido[4,5-b][6,l,ll]benzoxadiazacyclohexadecin- 
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1 l(12H)-one, 18-chloro-9,10,13,14,15,20-hexahydro-21-methoxy- 
4,6-ethanediyUdene-14H-pyriinido[4,5-b][6,94243ben2»trioxaazacyclohexadecine, 

18-chloro-8,9,H,12,15^0-hexahydro-21-methoxy- 
4,6-ethanediyUdenepyrimido[4,5-b]pyrrolo[2,l- 

k][6,l,9,12]benzoxatriazacyclopentadecin-ll(8H)-one, 19-chloro- 

9, 10, 1 la, 12, 13, 14, 1 6,21-octahydro-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b][6,l,9,12]benzoxatriazacyclopentadecin-ll(8 

one, 17-chloro-9,10,12,13,14,19-hexahydro-20-methoxy-13-methyl- 

4,6-ethanediyUdenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclopentadecin-ll(8H)^ 

one, 17-chloro-9,10,12,13,14,19-hexahydro-20-methoxy- 

4,6-ethanediylidene-12H-pyriim^^ 

12-one, 18-chloro-8,9,10,l l,13,14,15,20-octahydro-21-methoxy-14-methyl- 
4,6-ethanediylidene-8H-pyrimido[4,5-b] [6, 1 ,9, 13]benzoxatriazacyclohexadecin- 

ll(12H)-one, 18-chloro-9,10,13,14,15,20-hexahydrp-21-methoxy- 
4,6-ethanediyKdenepyrimido[4,5-b] [6, 1 ,10, 14]benzoxatriazacycloheptadecin- 
:; 12(13H)-one, 19-chloro-8,9,10,ll,14,15,16,21-octahydro-22-methoxy- 
4,6-ethenopyrimido[4,5-b][6,l,9,12]benzoxa 

dione, 17-chloro-10,U,14,19-tetrahydro-20-methoxy- 

4,6-etheno-8H-pyrimido[4,5-b]pyrrolo[2,l- 

l][6,l,10,13]benzoxatriazacyclohexadecine-12,15(14H)-dione, 20-chloro- 

9, 10, 1 1 , 1 2a, 1 3 , 17,22-heptahydro-23-methoxy- 
4,6-ethanediyUdene-12H-pyrimido[4,5-b]pyrrolo[2,l- 

l][6,l,10,13]benzoxatriazacyclohexadecin-12-one,20-chloio- 

8,9,10,1 l,12a,13,14,15,17,22-decahydro-23-methoxy- 
4,6-ethenopyrimido[4,5-b][6,l,9,14]benzoxatriazacycloheptadedne-9,14(8H,15H)^ 

dione, 19-chloro-10,l l,12,13,16,21-hexahydro-22-methoxy- 
4,6-etheno-8H-pyrimido[4,5-b] [6, 1 ,9, 13]benzoxatriazacyclohexadecine- 

9,13(10H,14H)-dione, 18-chloro-l l,12,15,20-tetrahydro-21-methoxy- 
4,6-ethenopyrimido[4,5-b] [6, 1 , 1 1 , 14]benzoxatriazacycloheptadecine- 

ll,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy- 
4,6-ethenopyrimido[4,5-b] [6, 1 ,1 1 , 16]benzoxatriazacyclononadecine- 

ll,16(8H,17H)-dione, 21-chloro-9,10,12,13,14,15,18,23-octahydro-24- 

methoxy- 

4,6-etheno-8H-pyrimido[4,5-b][6,l,l l,15]benzoxatriazacyclooctadecine- 

ll,15(12H,16TI)-dione,20-cMoro-9,10,13,14,17,22-hexahydro-23-methoxy- 

4,6-ethenopyrinjido[4,5-b][6,l,12]benzoxadiazacyclopentadecine, 17-bromo-16- 
fluoro-8,9,10,ll,12,13,14,19-octahydro-20-methoxy- 
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4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclopentadecine- 

9,12(8H,13H)-dione, 17-chloro-10, 11,14, 19-tetrahydro-20-methoxy-ll-methyl- 

4,6-ethanediyhdenepyrimido[4,5-b] [6,1 ,9, 12]benzoxatriazacyclopentadecine- 
9,12(8H,13H)-dione, 17-chloro-10,ll,14,19-tetrahydro-20-methoxy-ll-(l- 
methylethyl)- 

4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclopentadecine- 
9,12(8H,13H)-dione, 17-chloro-10,ll,14,19-tetrahydro-20-methoxy-ll- 
(phenylmethyl)- 

4,6-ethanediyUdene-8H-pyrimido[4,5-b][6,l,9,12]benzoxatriazacyclohexa 
11,14-dione, 18-chloro-9,10,12,13,15,20-hexahydro-21-methoxy-12-(l- 
methylethyl)- 

4,6-ethanedGylidene-8H-pyrinud^ 

1 1.14- dione, 18-chloro-9,10,12,13,15,20-hexahydro-21-methoxy-12,12- 

dimethyl- 

4,6-ethanediyUdene-8H-pyrimido[4,5-b][64,9,12]benzoxatriazacyclohexadecine- 
V 11,14-dione, 18-chloro-9,10,12,13,15;20-hexahydro-21-methoxy-12-(2- 

. methylpropyl> 
4,6-ethanediylidenepyi^do[4,5-b][6,l,10,13]be^ 

12.15- dione, 19^Woro-8,9,10,ll,13,14,16,21-octahydro-22-methoxy-13-(2- 

methylpropyl)- 
4,6-ethanediyUdene-8H-pyrimido[4,5-b][6,l,9,12]^ 

11.14- dione, 18-chloro-9,10,12,13,15,20-hexahydro-21-methoxy- 
4,6-ethanediyUdenepyrimido[4,5-b][6,l,10,13]benzoxatriazacycloheptadecine- 

12.15- dione, 19-chloro-8,9,10,l l,13,14,16,21-octahydro-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b][6,l,9,12]benzoxatriazacyclopentadecine- 

9,12(8H,13H)-dione, 10,1 1 ,14,19-tetrahydro-20-methoxy-l 1-methyl- 
4,6-ethanediyUdenepyrinrido[4,5-b][6,l,9,12]benzoxatriazacyclopentadecine- 

9,12(8H,13H)-dione, 10,1 1 ,14,19-tetrahydro-20-methoxy-l l-(l-methylpropyl)- 
9,ll-ethanediyUdenepyrimido[4,5-b]pym>lo{l,2- 

i][6,l,9,12]benzoxatriazacyclopentadecine-14,19(5H,13H)-dione, 

16,17,18,18a,20,21-hexahydro-22-methoxy- 
4,6-ethanediyUdenepyrimidot4,5-b][6,l,9,12]benzoxatriazacyclopentadecine- 

9,12(8H,13H)-dione, 10,ll,14,19-tetrahydro-20-methoxy- 
4,6-ethanediyUdene-8H-pyrimido[4,5-b][6,l,9,13]benzoxatriazacyclohexadecine- 

9,13(10H,14H)-dione, ll,12,15,20-tetrahydro-21-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b][6, 1 ,9, 14] oenzoxatriazacycloheptadecine- 

9, 14(8H, 15H)-dione, 10,1 1 ,12,13, 16,21-hexahydro-22-methoxy- 
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4,6-ethanediyUdenepyrimido[4,5-b]pyrrolot2,l- 

k][6,l,9,12]benzoxatriazacyclopentadecin-ll(8H)-one, 19-chloro-18-fluoro- 

9,10,1 la,12,13,14,16,21-octahydro-22-methoxy- 
4,6-ethanediylidene-8H-pyrimido[4,5-b][6,l,10,13]benzoxatriaza^ 

18^Woro-9,10,ll,12,13,14,15,20-octahydro-21-methoxy-14-m^ 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 1 2]benzoxatriazacyclopentadecin- 1 1 (8H)- 

one, 17-chloro-16-fluoro-9,10,12,13,14J^^ 
4,6-ethanediylidene- 1 2H-pyrimido[4,5-b] [6 , 1 , 1 0, 1 3]benzoxatriazacyclohexadecin- 

12-one, 18^Moro-17-fluoro-8,9,10a^ 

methyl- 

4,6^thane<fiyHdenepyrimido[^^^ 

one, 17-chloro-16-fluoro-9,10,12,13,14,19-hexahydm-20-methoxy- 
4,6-ethanediylidene-l 2H-pyrimido[4,5-b] [6, 1 , 10, 13]benzoxatriazacyclohexadecin- 

12-one, 18-cMoro-17-fluoro-8,9,10,ll,13,^^^ 
4,6^thanediyUdene-12H-pyrim^ 

12-one, 18^hloro-8,9,10,ll,13,14,15,20-octahydTO-21-methoxy- 
9,1 l-ethanediylidenepyrimido[4,5-b]pynx)lo[l ,2- 

i][6,l,9,12]benzoxatriaza^ 

16, 17,1 8, 1 8a,20,21-hexahydro-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclopentadecine- 

9,12(8H,13H)-dione, 17-chloro-10,l l,14,19-tetrahydro-20-methoxy-10-methyl- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 1 2]benzoxatriazacyclopentadecine- 

9,12(8H,13H>dione, 17^hloro-10,ll,14,19-tetrahydio41-(l-hydmxyethyl)-2(^ 

methoxy- 

4,6-ethanediylidenepyrimido[4 > 5-b] [6, 1 , 1 1 , 14]benzoxatriazacycloheptadecine- 
ll,14(8H,15H)-dione, 19^hloro-9,10,12,13,16^1-hexahy(fro-22-niethoxy-13- 

(1-methylpropyl)- 
4,6-ethanediyUdenepyrim 

9,12(8H,13H)-dione, 17-chloro-10,ll,14,19-tetrahydro-ll-(hydroxymeA 

methoxy- 

4,6-ethanediylidenepyrimido[4,5-b][6,l,l l,14]benzoxatriazacycloheptadecine- 
ll,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-13- 

(hydroxymethyl)-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 , 1 1 , 14]benzoxatriazacycloheptadecine- 
ll,14(8H,15H>dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy-13- 
methyl- 

4,6-ethanediylidene-8H-pyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclohexadecine- 
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9,12-dione, 18-chloro-10,ll,13,14,15,20-hexaty^ 
4,6-ethanediyUdene-8H-pyrimidofr^ 

9,14-dione, 20-chloro-10,l ia243a5,16,17,22-octahydro-23-methoxy- 

4,6-ethanediyUdenepyriniido[4,5-b]pyirolo[2,l- 

k][64,9,12]benzoxatriazacyclopentadecin-ll(8H)-one, 19-chlaro- 

9,10,lla,12,13,14,16,21-octahydro-22-methoxy- 

4,6-ethanediylidene-12H-pyriinido[4,5-b]pyrrolo[2,l- 

1] [6, 1 , 10, 13]benzoxatriazacyclohexadecin-12-one, 20-chloro- 

8,9,10,H,12a,13,14,15,17,22-decahydro-23-methoxy- 

4,6-ethanediyUdene-12H-pyrimido[4,5-b]pyrrolo[2,l- 

l][6,l,10,13]benzoxatriazacyclohexadecin-12-one, 20^hloro-19-fluoro- 

8,9,10,1 l,12a,13,14,15,17,22-decahydro-23-methoxy- 

4,6-ethanediyUdenepyriim^ 

13(8H)-one, 19-chloio-9,10,ll,12,14,15,16,21-octahydro-22-methoxy- 

4,6-ethanediyHdenepyrimido^ 

12(13H)-one, 19-chloio-8,9,10,l l,14,15,16,21-octahydro-22-methoxy-10- 

methyl- 

4,6-eftanediyttdenepyrimido[4^ 

12(13H)-one, 19-chloro-10-ethyl-8,9,10,ll,l^ 
1 ,22-ethanediyUdene-5H, impyrimido[4,5-b]pyirolo[2,l- 

h] [6, l,9,12]benzoxatriazacycloheptadecin-14(l 5H)-one, 7-chloro- 

10,1 l,12,13,18,19,19a,20-octahydro-24-methoxy- 

4,6-ethanecUyUdene-8H-py^ 

13(14H>one,20-cMoix>-9,10,l 1,12,15,1^^ 
14H-4,6-ethanediylidene-9, 1 3-methano-8H-pyrimido[4,5- 

b][6,l,12,15]benzoxatriazacycloeicosin-15(16H)-one, 22-cWoro- 

9,10,ll,12,17,18,19,24-octahydro-26-methoxy- 
13H^,6-ethanediyUdene-9,12-ethanopyrimido[4,5- 

b][6,l,l l,14]benzoxatriazacyclononadecin-14(15H)-one, 21-chloro- 

8,9, 10, 1 1,16,17, 1 8,23-octahydro-26-methoxy- 

14H-4,6-ethanediytidene-10,n 

b][6,l,12,15]beiaoxatriazacycloeicosin-15(16H)-one, 22-chloro- 

9,10,ll,12,17,18,19,24-octahydn>-27-methoxy- 

4,6-ethanediyUdenepyriimdo 

12(13H)-one, 19-chloro-8,9,10aia4,15,16,21-octahydro-10-[[[2-hydroxy-l- 

(hydroxymethyl)ethyl] amino]acetyl]-22-methoxy- 
4,6-ethanediyUdenepyrimido^ 
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12(13H)-one, 19«chloro-8,9,10,ll,14,15,16,21-octahydro-10-[[2- 

(hydroxymethyl)-4-morpholinyl]acetyl]-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacycloheptadecin- 

12(13H)-one, 19^hloro-8,9,10,ll,14,15,16,21-octahydro-22-methoxy- 
4,6-€thanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacycloheptadecin- 

12(13H)-one, 19-chloro-8,9,10,ll,14,15,16^1-octahydro-10-[[(2- 

hydroxyethyl)methylamino]acetyl]-22-methoxy- 
4,6^thanediyUdenepyrimido[4,5-b][64,9,12]benzoxatriazacyclohepto 

12(13H)-one, 19^hloro-8,9,10,ll,14,15,16,21-o^ 

(4-pyridinyl)ethyl]amino]acetyl]- 
4,6-ethanediylidenepyrimido[4,5-b] [6,1 ,9, 1 2]benzoxatriazacycloheptadecin- 

12(13H)-oiie, 19-chlom-10-[[[2-(dimethylamino)ethyl]methylanii 

8,9a0J14445,16,21-<)ctahydro-22-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacycloheptadecin- 

12(13H)-one, 19-cWoro-8,9a04ia4a5a6,21-octahydK)-22-methoxy-10-[[(2^ 

methoxyethyl)amino]acetyl]- 
4,6-ethanediylidenepyrimido[4,5-b] [6,1 ,9, 12]benzoxatriazacycloheptadecin- 

12(13H)-one, 19-chloro-8,9,10,l l,14,15,16,21-octahydro-22-methoxy-10-[[(3- 

methoxypropyl)amino]acetyl]- 

4,6-ethanediyttdenepyrimdo[^ 

12(13H)-one, 19-chloro-8,9,10,ll,14,15,16,21-octahydro-22-methoxy-10 

morpholinylacetyl> 
4,6^thanediyUdenepyrimido[4,5-b][6,l,9,12]benzoxatriazacycloheptad 

12(13H)-one, 19-chloro-8,9,10,ll,14,15,16^1-octahydro-22-methoxy-10-^ 

methyl- 1 -piperazinyl)acetyl] - 
4,6-ethenopyrimido[4,5-b] [6,1 ,12]benzoxadiazacyclopentadecine-13(8H>- 

carboxylic acid, 17-bromo-9,10,ll,12,14,19-hexahydro-20-methoxy-, 

phenylmethyl ester 
4,6^thane^ylidenepyrinudo[4,5-b]pyrrolo[2, 1- 

m][6,l,l l,14]benzoxatriazacycloheptadecin-13(8H)-one, 21-chloro- 

9,10,ll,12,13a,14,15,16,18,23-d^ahydro-24-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2, 1- 

m] [6, 1 , 1 1 , 1 4]benzoxatriazacycloheptadecin- 1 3 (8H)-one, 2 1 -chloro-20-fluoro- 

9,10,1 l,12,13a,14,15,16,18,23-decahydro-24-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 , 16]benzoxadiazacyclononadecin- 16(17H)~ 

one, 21-chloro-8,9,10,13,14,15,18,23-octahydro-24-methoxy- 
4,6-ethanediylidenepyrirado[4,5-b][6,l,16]benzoxadiazacyclononadecin^ 
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one,21^hloro-8,9a043444548,23-octahydro-24-methoxy-- 

4,6^thanediylidenepyrimido[4,5-b]pyrxolo[2,l- 

k][6J,942]benzoxatriazacyclopentadecine-ll(8H)-thione, 19-chloro48-fluoro- 

9,10,1 la,12,13,14,16,21-octahydro-22-methoxy- 
4,6^thanediyUdenepyrimfo 19- 

chloro-8,9,10,ll,12,13,14,15,16,21-d^^ 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 1 2]benzoxatriazacyclopentadecine, 17- 

chloro-8,9,10,ll,12,13,14,19-oc^^ 
4,6-ethanediylidenepyrinudo^ 

9,12(8H,13H)-dione, 17-chloro40ai4449-tetrahydro-2O-methoxy-ll,ll- 

dimethyl- 

94 l7eftanediyUdenepyrimido[4,5-b]pyrrolo[l ,2- 

i][6,l,9,12]beim>xatriazacycto^^ 3-cWoro- 

16474848a,20,21-hexahydio-17-hydroxy-22-methoxy- 
4,6-ethanediyUdene-8H-pyrinudo[4,5-b] [6,1,1 5]benzoxadiazacyclooctadecin- 

,■ 15(16H)-one, 20-chloro-9,12,13,14,17,22-hexahydro-23-methoxy- 
• 4,6-ethanediyUdene-8H-pyrin^^ 

. 20^Moro-9,10,l 1,12,13,14,15,164^ 
4,6 -ethanediylidene-8H-pyrimido[4,5-b] [6, 1 ,9, 1 2]benzoxatriazacyclohexadecine- 

11,14-dione, 18-cMoro-94042,13,15,20-hexaty^ 

methoxyethyl)- 

4,6-ethanediyUdenepyrimido[4,5-b][6,l,12,16]benzoxatriazacyclo 

12,16(13H,17H)-dione, 21-chloro-8,9,10,ll,14,15,18,23-octahydro-24- 
methoxy- 

4,6^thanediylidene-8H-pyrimido[4,5-b][6,l,12,17]benzox 

12,17(18H)-dione, 22-chloro-9,10,ll,13,14,15,16,19,24-nonahydrc>.25- 

methoxy- 

4,6-ethanediylidene-8H-pyrimido[4,5-b]pyrrolo[l^- 

l][6a42a5]benzoxatriazacyclooctadecine-12,17(18H)-dione,22-chIoro- 

9,10, 1 1 ,14, 15, 16, 16a, 1 9,24-nonahydro-25-methoxy- 
4,6-ethanediyUdene-8H-pyrimido[4,5-b][6,l,9,12]benzoxatriazacyclohexadedn^ 

9,12-dione, 18-chloro-10,ll,13,14,15,20-hexahydro-21-methoxy-ll,ll- 
dimefliyl- 

4,6-ethanediylidene-8H-pyrimido[4,5-b]pyrrolo[ 1 ,2- 

l][6,l,12,15]benzoxatriazacyclooctadecine-12,17(18H)-dione,22-chloro- 
9,10,ll,14,15,16,16a,19,24-nonahydro-15-hydroxy-25-niethoxy- 

4,6-ethanediyUdene-8H-pyriinido[4,5-b][6,l,12,15]benzoxatriazacyclooctadecin^ 
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12,15(16H)-dione,20-chlo^ 
methyl- 

4,6-ethanediylidene-8H-pyrimido[4,5-b] [6, 1 , 12, 15]benzoxatriazacyclooctadecine- 

12,15(16H)-dione, 20-chloro-9,10,ll,13,14,17,22-he^^ 

(2-methylpropyl)- 
4,6-ethanediyndene-8H-pyrim 

12,15(16H)-dione, 20-<chloro-9,10,l l,13,14,17,22-heptahydro-23-methoxy- 

14,14-dimethyl- 

4,6-ethanediylidene-8H-pyrimido [4,5-b] [6, 1 , 1 2, 1 5]benzoxatriazacyclooctadecine- 
12,15(16H)-dione,20-chloro^ 
(phenylmethyl)- 

4,6-ethanediylidene-8H-rpyrimido[4,5-b] [6, 1 , 1 2, 1 5]benzoxatriazacyclooctadecine- 
12,15(16H)-dione, 20^hloro-9a04143J4a7,22-heptahydro-23-methoxy-14- 
methyl- 

4,6-ethanediyUdene-8H-pyriinido[4 l 5-b] [6, 1 ,9, 1 2]benzoxatriazacyclohexadecine- 

9,12-dione, 18-cMoro-10,ll,13,14,15,20-hex^ 
;l,21^thanediyHdene-5H-pyrimido[4,5-b]pyrro 

i][64,942]benzoxatriazacyclohexadecine-13J8(19H)-dione, 7-chloro- 

10,U,12,13a,14,15,16-heptahydro-23-methoxy- 
4,6-ethanediyHdene-8H-pyriinido[4,5-b] [6,1 ,9, 1 2]benzoxatriazacyclohexadecine- 

9,12-dione, 18^Moro-10,ll,13,14,15,20-hexahyd^ 
4,6^thanediyUdene-8H-pyrimido[4,5-b][6,l,9,12^ 

9,12-dione, 18-chloro-10,l 1,13,14, 15,20-hexahydio-21-methoxy-ll-(2- 

methylpropyl)- 

4,6-ethanediylidene-8H-pyrimido[4,5-b] [6,1 ,9, 12]benzoxatriazacyclohexadecine~ 
9,12-dione, 18-chloro-10,ll,13,14,15,20-hra^ 
methoxy- 

4,6-ethanediylidenepyrimido[4,5-b] [6,1,11, 14]benzoxatriazacycloheptadecine- 
ll,14(8H,15H)-dione, 19-<:hloro-9,10,12,13,16,21-hexahydro-22-methoxy-13- 
(2-methylpropyl)- 

4,6-ethanediylidenepyrimido[4,5-b][6,l,l l,14]benzoxatriazacycloheptadecine- 
ll,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy- 

13,13-dimethyl- 
4,6-ethanediylidenepyrimido[4,5^ 

ll,14(8H,15H)-dione, 19-cWoro-9,10,12,13,16,21-hexahydro-22-methoxy-13- 

(phenylmethyl)- 

4,6-ethanediylidenepyrimido[4,5-b] [6,1,11,1 4]benzoxatriazacycloheptadecine- 
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ll,14(8H,15H)-dione, l9-chloro-9,10,12,13,16,21-hexahydro-13-(l» 
hydroxyethyl)-22-methoxy- 
4,6-^thanediylidene-8H-pyrimido[4,5-b] [6,1,12, 1 5]benzoxatriazacyclooctadecine- 

12,15(16H)-dione, 20-chloro-W 

hydroxyethyl)-23-methoxy- 
4,6-ethanediyUdene-8H-pyrimido[4,5-b] [6,1 ,9, 12]benzoxatriazaeyclohexadecine- 

11,14-dione, 18^Moro-9,10,12,13,15,20-hexahyto^ 

morpholinyl)ethyl]- 
caibamic acid, (20-chloro-9,10,13,14,15,16,17,22-oc^ 

4,6-ethanediylidene-8H-pyrimidot4,5-b] [6,1,1 5]benzoxadiazacyclooctadecin- 

14-yl)-, 1,1-diimethylethyl ester 
carbamic acid, (20-chloro-9,10,13,14,15,16,17,^^^ 

4,6^thanediylidene-8H-pyrii^ 

14-yl)-, 1 , 1 -dimethylethyl ester 
4,6^thanediylidene-8H-pyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclohexadecine- 

9,12-dione,18-cMoro-10,l 1,13,14,15,^^ 

methoxy- 

1 ,21-ethanediyUdene-5H-pyrimido[4,5-b]pyrrolo[l ,2- 

i][6,l,9,12]benzoxatriazacyclohexadecine-13,18(19H)-dione, 7-chloro- 
10,ll,12,13a,14,15,16-heptahydro-15-hy<fcoxy-23-methoxy- 

carbamic acid, (20-cMoro-9,10,l 1,12,13,14,154 
oxo-4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,l,15]benzoxadiazacyclooctadecin-14-yl)-, 1,1-dimethylethyl ester 
4,6-ethanediylidene-8H-pyrimido[4,5-b] [6, 1 , 1 5]benzoxadiazacyclooctadecin- 
15(16H)-one, 14-amino-20-chloro-9^ 
methoxy- 

carbamic acid, (18-chloro-ll,12,13,14,15,20-hexahy^ 

ethanediylidene-8H-pyrimido[4,5-b] [6, l,13]ben2X>xadiazacyclohexadecin- 12- 

yl)-, 1,1 -dimethylethyl ester 
4,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2,l- 

k][6,l,9,12]benzoxatriazacyclopentadecin-l 1 (8H)-one, 19-chloro- 

9,10,1 la,12,13,14,16,21-octahydro-13-hydroxy-22-methoxy- 
4,6-ethanediyUdene-13,16-ethano-8H-pyrimido[4,5- 

b][6,l,9,12,15]benzoxatetraazacyclooctadecin-l l(12H)-one, 20-chloro- 

9, 10, 14, 1 5 , 1 7 ,22-hexahydro-25-methoxy- 
8H-4,6-ethanediylidene- 1 2, 1 5-ethanopyrimido [4,5- 

b][6,l,9,14]benzoxatriazacycloheptadecin-ll(12H)-one, 19-chloro- 
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9,10,13,14,16,21-hexahydio-24-methoxy- 
4,6-ethanediylidene- 1 2 ,1 6-methano-6H-pyrimido [4,5- 

b][6,l,9,15]benzoxatriazacyclooctadedn-ll(8H)-one, 20-chloro- 

9,10,12,13,14,15,17,22-octahydro-24-methoxy- 
4,6-ethanediylidenepyrimido[4,5-b] [6, 1 ,9, 12]benzoxatriazacyclopentadecin-l 1 (8H)- 

one, 17-chloro-9404243a449-hexahydio-20-methoxy-12,13-dimethyl- 
4,6-ethanediytidenepyrimido[4,5-b][6, 1 ,9, 12]benzoxatriazacyclopentadecin-l 1 (8H)- 

one, 17-chloro-13-ethyl-9,10,12,13,14,19-hexahydro-20-methoxy- 

4,6-ethanediyHdenepyrinrido[4,5-b^ 

one, 17-cMoro-9,10,12,13,14,19-hexahydro-12-(hydroxymethyl)-20-methoxy- 

4,6-ethanediylidene-12H-pyrinudo[4,5-b]pytrolo[2,l- 

i][6,l,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro- 
8,9,10,ll,12a,13,14,15,17,22-decahydro-14-hydr6xy-23-methoxy- 

4,6-ethanediylidene-14, 17-ethanopyrimido[4,5- 

b][6,l,10,13,16]benzoxatetraazacyclononadecin-12(13H)-one, 21-chloro- 

8 ) 9,10,ll,15,16,18,23-octahydro-26-methoxy- 
4,6-ethanediylidene-13,16-€thano-6H-pyrimido[4,5- 

b][6,l,10,15]benzoxatriazacyclooctadecin-12(13H)-one, 20-chloro- 

8,9,10,ll,14,15,17,22-octahydro-25-methoxy- 
12H-4,6-ethanediylidene-13,17-methanopyrimido[4,5r 

b][6,l,10,16]benzoxatriazacyclononadecin-12-one, 21-chloro- 

8,9,10,1 l,13,14,15,16,18,23-decahydro-25-methoxy- 
4,6-ethanediylidene-12H-pyrimido^ 

12-one, 18-chloro-8,9,10,l l,13,14,15^0-octahydro-21-methoxy-13,14- 

dimethyl- 

4,6-ethanediytidene-12H-pyriimd^ 

12-one, 18-cbloro-14-ethyl-8,9,10,ll,13,14,15,20-octahydro-21-methoxy- 
4,6-ethanediylidene- 12H-pyrimido[4,5-b] [6, 1,10, 13]benzoxatriazacyclohexadecin- 

12-one, 18<hloro-8,9,10,ll,13,14,15,20-C)CtahydrCHl3-(hydroxymethyl)-21- 

methoxy- 

4,6^thanediyHdenepyrimido[4,5-i>][6,l,ll,14)benzoxatriazacycloheptadecin- 

13(8/i>one, 19-chloro-15-ethyl-9,10,ll,12,14,15,16,21-octahydio-22-methoxy- 

4,6-ethanediylidenepyrimido[4,5-fe][6, 1,11, 14]benzoxatriazacycloheptadecin- 
13(8fl)-one, 19-chloro-9,10,ll,12,14,15,16,21-octahydro-22-methoxy-14,15- 

dimethyl- 

4,6^thanediylidenepyrinudo[4,5-fc][6,l,16]be 

one,21-chloro-8,9,10,ll,12,13,14,15,18^3-decahydro-24-methoxy- 
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4,6-ethanediylidene-8H-pyriimdo[4,5-6][6445]benzoxadiazacyclooctadecin- 

15(16fl)-one,20-cWoro-14-(dimethylanuno)-9,10,ll,12,13,14,17,22-octahydio- 

23-methoxy- 

Jn a particular embodiment of the present invention the compounds of formula (I) are 

selected from the group consisting of; 
4,6-ethanediylidenepyrimido[4,5^ 17- 

bromo-8,9a041424344a9-octahydro-20-methoxy-13-methyl, 

4,6-ethanecfcylidenep)tin^ 17- 
bromo-8,9,10,H,12,13,14,19-octahydro-20-methoxy-, 

4,6-ethanediylidenepyrimido[4,5-b^^ 

dione, 19^Woro-8,9a0ai43,14,16^1-octahydro-22-methoxy-13-(2- 

methylpropyl)-, 

4,6^thanediyhdenepyrimido[4,5-b][6,U 

v dione, 19-cMoro-8,9a041434446,21-octahydro-22"methoxy- f 
4,6-ethanediyHdenepyrimido[4,5-b]pyrrolo[2,l- 
• k][6,l,9,12]benzoxatriazacyclopentadecin-ll(8H)-one, 19-chloro-18-fluoro- 

9,10,lla,12,13,14,16,21-octahydro-22-methoxy-, 
4,6-ethanediylidene-8H-pyrimido[4,5-b] [6, 1 ,10, 13]benzoxatriazacyclohexadecine, 

18^Moro-9,10,ll,12,13,14,15,20-rc^ 
4,6-ethanediylidenepyrimido[4,5-b][6,l,l l,14]benzoxatriazacycloheptadecine, 19- 

chloro-8,9,10,ll,12,13,14,15,16,21^aty^ 
4,6-ethanediylidenepyrimido[4^^ 17- 

chloro-8,9,10,ll,12,13,14,19-(x:tahydix)-20-methoxy-13-methyl-, 

1 2H-4,6-ethanediylidene- 1 3 , 17-methanopyrimido[4,5- 

b][6,l,10,16]benzoxatriazacyclononadecin-12-one, 21-chloro- 
8,9,10,ll,13,14,15,16,18,23-decahydio-25-methoxy-, 

4,6-ethanediylidene- 12H-pyrimido[4,5-b][6, 1 , 10,13]benzoxatriazacyclohexadecin-12- 
one, 18-chloro-8,9,10,ll,13,14,15^0-octahydro-21-methoxy-13,14-dim , 

4,6-ethanediylidenepyrimido [4,5-6] [6, 1 , 1 1 , 14]benzoxatriazacycloheptadecin-13(8//)- 

one, 19-chloro-15-ethyl-94^^ or 
4,6^thanediyUdenepyriinido[4,5-6][6,l,ll,14]benzoxatriazacyclohep 

one, 19-chloro-9,10,ll*,12,14,15J 

Other special group of compounds are: 

- those compounds of formula (I) wherein -X 1 - represents -O-; 
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- those compounds of formula (I) wherein -X 1 - represents -NR 11 -, in particular- 
NH-; 

- those compounds of formula (I) wherein R 1 is fluoro, chloro or bromo; 

- those compounds of formula (I) wherein R 2 is fluoro, chloro or bromo; 

5 - those compounds of formula (I) wherein R 2 is Het 1 , in particular thiazolyl 
optionally substituted with methyl; 

- those compounds of formula (I) wherein R 2 is C 2 -6alkynyl-, in particular ethynyl; 

- those compounds of formula (I) wherein R 2 is Ar*, in particular phenyl optionally 
substituted with cyano; 

10 - those compounds of formula (I) wherein R 4 represents methoxy and wherein said 
methoxy is at position 7 of the structure of formula (I). 

- those compounds of formula (I) wherein R 4 represents Ci^alkyloxy substituted 
with one substituent selected from Ci^alkyloxy- or Het 2 -, in particular propyloxy 
substituted with morpholinyl; 

15 - those compounds of formula (I) wherein R 12 is hydrogen or Ci-4alkyl-, in particular 
, methyl or wherein R 12 is Ci^alkyl-oxy-carbonyl-, in particular t-butyl-oxy- 
carbonyl- 

- those compounds of formula (I) wherein Het 2 represent morpholinyl optionally 
substituted with Cualkyl, preferably morpholinyl attached through the nitrogen 

20 atom to the remainder of the compounds of formula (I); 

- those compounds of formula (I) with Het 3 represent morpholinyl optionally 
substituted with Q^alkyl, preferably morpholinyl attached through the nitrogen 
atom to the remainder of the compounds of formula (I); 

- those compounds of formula (I) wherein Het 12 represent morpholinyl optionally 
25 substituted with d^alkyl, preferably morpholinyl attached through the nitrogen 

atom to the remainder of the compounds of formula (I). 

In a further embodiment of the present invention the X 2 substituent is at position 2\ 
the R substituent represents hydrogen or halo and is at position 4\ the R substituent 
30 represents halo and is at position 5', the R 3 substituent is at position 2 and the R 4 
substituent at position 7 of the structure of formula (I). Alternatively, the X 2 
substituent is at position 3', the R 1 substituent represents hydrogen or halo and is at 
position 4', the R 2 substituent represents halo and is at position 5', the R 3 substituent 
is at position 2 and the R 4 substituent at position 7 of the structure of formula (I). 
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The compounds of this invention can be prepared by any of several standard synthetic 
processes commonly used by those skilled in the art of organic chemistry and 
described for instance in the following references; "Heterocyclic Compounds" - 
VoL24 (part4) p 261-304 Fused pyrimidines, Wiley - Interscience ; Chem. Phann. 
5 Bull., Vol 41(2) 362-368 (1993); J.Chem.Soc., Perkin Trans. 1, 2001, 130-137. 




(D 



3T| and Y 2 each independently represent a C^alkyl, C^alkyl, CO-C^alkyl, CO-C^alkyl, 
Het^-CHrCO, CO-CR 16 R 17 -NH-, CR 18 R 19 -CO, O^-CO-im-C^BXkyh, -Ci^alkyl-NR^^-CO- or 
CaC 10 alkyl-NH- 

X 3 and X4 represent optionally protected functional groups, such as for example a primary or secundary 
amine, hydroxy, hydrogen or halo (CI, Br or I), which upon reaction produce together with the Yj 
respectively Y 2 substituent to which they are attached, the divalent Y radical as defined for formula (I) 

As further exemplified in the experimental part of the description, a particular group 
of compounds are those compounds of formula (I) were -X 1 - represents -O-, 

10 hereinafter referred to as compounds of formula (F) which are generally prepared 
using the following synthesis scheme. The compounds of this invention may be 
prepared starting from the known 6-acetoxy-4-chloro-7-methoxy quinazoline (II') or 
from 6-acetoxy-7-benzyloxy-4-chloroquinazoline (if), which can be prepared from 
commercially available veratric acid and 4-hydroxy-3-methoxy benzoic acid, 

15 respectively. 

Coupling of the latter compounds with suitable substituted anilines (IIF) under 
standard conditions, for example steed in propanol at an elevated temperature 
ranging form 40-100°C during 3-12 h, anilines which in their turn can be prepared 
20 according to reaction schemes 4-8, furnish the intermediate compounds (IV' , IV s ) 
(Scheme 1). 
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Scheme 1 \ 



(IT) (HT) n N 



"Y° CI \ 



0 ^-s^- N - h 2 N 
(H 8 ) 



(Iff) 




V = hydrogen or a protective group such as for example, methylcarbonyl t-butyl, methyl, ethyl, 
benzyl or trialkylsilyl groups 

R 23 represents Ar 3 , Ar 4 -C M aIkyl, C M a]kyl, C^alkenyl optionally substituted with Het 12 or R 23 
represents Cj^alkyl substituted with one or where possible two or more substituents selected from 
£ M alkyloxy, hydroxy, halo, Het 2 , NR 7 R 8 , NR^ 10 -carbonyl or Het 3 -caibonyl, wherein X 2 , Ar 3 , Ar 4 , 
Jlet 12 Het 2 , R 1 , R 2 , R 7 , R 8 , R 9 , R 10 and Het 3 are defined as for the compounds of formula (I) 

■ 

■ • 

Deprotection of the intermediates of formula (TV* - IV a ) as described in Protective • 
Groups in Organic Synthesis by T. W. Greene and P.G.M. Wuts, 3 rd edition, 1998 
followed by ring closure under Mitsunobu conditions give the target compounds (T - 
F a ). (Scheme 2 - wherein V and R 16 are defined as hereinbefore) 

Scheme 2 

V 

Y ^v^V; 

WT^R 1 ^ HN-^R 1 / HN^^R 1 

^A*V m ^SA^ "%AA N ^ (T) 



°- Y -- x Y 



f2 




fvv^ qt^v or°^ rt 



o. 
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Alternatively, those compounds of formula (I >b ) wherein Y represents -Q.salkyl- 
NR 13 -Ci. 5 alkyl-, -C,. 5 alkyl-NR ,4 -CO-Ci. 5 alkyl-, -Ci. 5 alkyl-C0-NR 15 -Ci. 5 alkyl-, 
-Ci4»alkyl-NH- f -C^alkyl-CO-, -C^alkyl-NH^O-Het 20 -, 

-Het^-CHz-CO-NH-d.salkyl-, -Ci. 2 alkyl-NH^CO-CR 16 R 17 -NH-, -C,. 2 alkyl-CO-NH- 
OR 18 R 19 -CO-, -C,.2alkyl-CO^ 20 -Ci. 3 alkyl-CO-, 

-Ci. 2 alkyl-NR 21 -CH 2 -CO-NH-Ci. 3 alkyl- or -NR^-CO-Ci-salkyl-NH- are prepared 

using the following synthesis scheme. The intermediates of formula (IV 5 ) are 

obtained as described hereinbefore. Deprotection and subsequent formation of the 

corresponding ether using the appropriate aminated alcohol under standard conditions 

provides the intermediates of formula (XXVIII). Deprotection followed by ring 

b 

closure provides the target compounds of formula (I ). 



(II) 



Scheme 3 



V-CX 



V- 



Y 2 ~X 2 r2 

(III 8 ) 



H 2 N' 



(IV*) 



V-O 




v— a 




N 

N (XXVII) 



I 

HN 



Yo"~X v p2 
R^JLA^ (XXV |||) 



T 1 



V-O. 



V 

I 

HN 



M 



^cT^tr (xxviii) 



HOL 

(XXX) 




V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl, benzyl or 
trialkyisilyl groups or In case of solid phase chemistry the resin to which the remainder of the molecule is attached 
R 23 represents Ar 3 , Ar 4 -C tH4 atkyi, C^alkyl, C^alkenyl optionally substituted with Het 12 or R 23 represents 
Chalky! substituted with one or where possible two or more substituents selected from C^alkytoxy, 
hydroxy, halo, Het 2 , NR 7 R 8 , NR 9 R 10 -carbonyl or Het 3 -carbonyi, wherein Ar 3 , Ar 4 , Het 12 , Het 2 , R 7 , R 8 , R 9 , 
and Het 3 are defined as for the compounds of formula (I) 

Yi and Y 2 each independently represent a C^alkyi, Ci^aJkyi, CO-C^alkyl, CO-C^alky!, HeP-CHz-CO, 
COCR 16 R l7 -NH-, CR 18 R 19 -CO-, CHa-CO-NH-C^alkyh -C^alkyl-NR 21 -^^©- or CO-C^lkyt-NH- 



,10 
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More specific examples for the synthesis of compounds of formula (T b ) are provided 
in reaction schemes 9- 12. 

For those compounds where X 2 represents -O-, the suitable substituted anilines of 
5 formula (DT) are generally prepared from the commercially available nitro-phenols 
(X) and the cc, co-protected halogenated alcohols (XI) under alkaline conditions in a 
reaction inert solvent, for example, using dimethylacetamide (DMA) in the presence 
of K 2 C0 3 . The resulting nitro-phenyl derivative (XII) is subsequently reduced 
according to standard conditions, for example, using iron/acetic acid, to yield the 
10 . substituted anilines of formula (IBP) (Scheme 4). 

Scheme 4 

(X) pa) cxn) 



Reduction 



H 2 N 

(m a ) 

X represents a halogen such as for example, CI, Br, and I 

V represents hydrogen or a protective group such as for example 

methylcaibonyl 



15 For those compounds where X 2 represents -NR 12 -Ci- 2 alkyl-, the suitable substituted 
anilines of formula (m b ) are generally prepared from the commercially available 2- 
nitro-benzaldehydes (Xm) and the amine substituted alcohols (XIV) by reductive 
amination under standard conditions, for example using NaBHU and 
titanium(iv)isopropoxide as reducing agents in ethanol as solvent, yielding in a first 

20 step the nitro-benzylamines of formula (XV). 



Next the primary free alcohol is protected using art known procedures, for example, 
using an esterification reaction with acetic anhydride in the presence of pyridine. 
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The thus obtained intermediate of formula (XVI) is subsequently reduced according 
to standard conditions, for example, using hydrogenolysis (H2, Pt/C, thiophene, 
MeOH) or tin(II)chloride (SnCl 2 .H 2 0, EtOH) to yield the substituted anilines of 
formula (m*) (Scheme 5). 



R 2 V/ ^ R 12 



Scheme 5 



V^V^V V Reductive 

,CCJ ♦ HN >^ — - 

2 Amination 

(XIII) (XIV) 




Shielding 
free alcohol 




Reduction 




V represents a protective group such as for example methylcarbonyl 

Using the aforementioned method in two alternative forms, 4-chloro-2- 
nitrobenzaldehyde has been converted in suitable substituted anilines of formula 
10 (HI 6 ). In a first method (Scheme 5a) the suitable substituted anilines of formula (m 5 ) 
were obtained by reductive amination of 4-chloro-2-nitrobenzaldehyde with primary 
amino acids. 

A methanplic solution of 10 mmol aldehyde 1, 20 mmol amino acid 2, 19 mmol KF, 1 
15 mL 4% thiophene (inDIPE) and 1 g Pt/C (slurry in THF or MeOH) under 1 atm of 
hydrogen is stirred at 50 °C (scheme 5a). The reaction mixture is filtered after 
consumption of 4 equivalents of hydrogen (typically after 48 h) and 3 equivalents of 
Boc anhydride are added. Next, the solution is stirred for 1-3 h at room temperature 
(LCMS monitoring), then an excess of 6 N ammonia in MeOH is added, and stirring 
20 is continued for 1 h to work-up excess Boc anhydride. Finally, the solution is 
evaporated to dryness (sublimation of tert-butyl carbamate is observed) and the 
resulting Boc-protected N-benzyl amino acid 4 is purified by HPLC. When R* is not 
equal to hydrogen, Boc-protected aniline 5 is observed as the major product. In this 
case method B can be employed to obtain the aniline of type 4 (vide infra). 
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Scheme 5a. a) 1 atm H 2 , Pt/C, KF, thiophene, MeOH, 50 °C, 1-2 days b) Boc 2 0, 

MeOH, RT, 1-3 h. 

5 

A second method to obtain the suitable substituted anilines of formula (DI b ) has been 
the reductive amination of primary and secondary amino acids, amino acid 
hydrochlorides, N-methylallylamine and methylaminoacetaldehyde dimethyl acetal * 4 
with 4-chlon>-2-nitrobenzaldehyde 1 and 4-chloro-3-fluoro-2-nitrobenzaldehyde 6 < i 
10 (Scheme 5b). Overall yields vary between 13 and 100%. t 

To a solution (suspension) of 5 mmol amine 7, 5 mmol aldehyde 1 or 6 in 30 mL 
dichloromethane is added 5 mmol titanium(IV)tert-butoxide and 5 mmol DIPEA 
(when 7 is hydrochloride). 1 After stirring for 15 min, 12 mmol sodium 

15 triacetoxyboiohydride is added and stirring is continued for 1-5 h (LCMS 
monitoring). Next, the reaction is worked up with 10-20 mL of a saturated NaHC0 3 - 
solution and stirring is continued until bubbling stops. The resulting emulsion is 
filtered over a P3 sintered glass filter and washed with dichloromethane. The organic 
layer is separated and the aqueous phase extracted with dichloromethane. Drying of 

20 the combined organic layers with magnesium sulfate (or potassium carbonate), 
followed by filtration and evaporation of the solvent yields the crude N-benzylamine 
8, which is usually pure enough to use for the next reaction step. 
When R is hydrogen, the secondary amine can be protected with a Boc or Cbz group 
by respectively adding three equivalents of Boc anhydride or benzyl chloroformate 

25 and three eq of DIPEA to a methylene chloride solution of the amine and stirring for 

1 With Ti(IV)isopropoxide, transesterification was observed once when 7 was an amino acid tBu ester. 
The reduction was unexpectedly exothermic in this case, and the heat may have caused this side 
reaction. 
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16-24 h at room temperature. When R' is bulky, Boc protection is generally slow and 
requires prolonged refluxing in methylene chloride. Next, excess protecting agent is 
worked up by adding 6 N ammonia in methanol and stirring for 1 h at room 
temperature. After evaporation of the solvent, the product is purified by RP HPLC. 

5 




6-X = F 7: primary or secondary R"« = Boc or Cbz If R was H 

amino acid (hydrochionde), R «. m $ R aiicyi 

N-mehtylailylamine, 

methylarnJnoacetatde 8 
dimethyl acetal 




■* Scheme 5b. a) NaBH(OAc)3, Ti(OtBu) 4 , (DIPEA when 7 is hydrochloride), RT, 1-2 h 
b) Boc 2 0 or CbzCl, DIPEA, CH 2 C1 2 , RT to reflux, 16-24 h. c) H 2 , Pt/C, thiophene, 
10 MeOH(orEtOAcorTHF),24^8h^ 

The thus obtained benzylamine 8 is subsequently reduced either by hydrogenolysis or 
in case R' contains a double bond by reduction with tin(II)chloride 

15 Nitro reduction by hydrogenolysis 

The benzylamine 8 is dissolved in methanol (or ethyl acetate or THF) and, upon 
addition of 1 g Pt/C (slurry in EtOAc) and thiophene (1 mL 4% in DIPE), stirred 
under 1 atm hydrogen at 50 °C (scheme 3, step a). After consumption of three 
equivalents of hydrogen, the mixture is filtered over dicalite. Removal of the solvent 

20 yields the crude aniline 9 which, depending on the nature and purity, can be 
crystallized from heptane, purified by HPLC or used as a crude in the next reaction 
step. 

Nitro reduction with tin(II)cUoride 
25 This method was used when R' contains a double bond and hence cannot be reduced 

hydrogenolytically. 
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To an ethanolic solution of crade nitro compound 8 is added 5 eq of tin(lI)chloiide 
dihydrate (scheme 3, step b). This mixture is stined for 1.5 h at 50 °C. Next, the 
solution is cooled to RT, and saturated sodium bicarbonate and methylene chloride 
are added (bubbling). The resulting emulsion is filtered over a P3 sintered glass filter. 
5 Separation of the organic layer, followed by drying on anhydrous potassium 
carbonate, filtering and removal of the solvent yields the crude aniline 9, which is 
usually pure enough to be used in the next reaction step. 

For those compounds where X 2 represents -0-N=CH-, the suitable substituted 
10 anilines of formula (DOf) are generally prepared according to reaction scheme 6. 

In a first step the known 2-nitro-benzaldehydes (XIII) are converted into the 
corresponding oxime (XVII) using, for example, the art known condensation reaction 
with hydroxylamine. 

15 Next said oxime of formula XVII is allowed to react with an halogenated alkylacetate 
under alkaline conditions, for example using K 2 C0 3 in DMSO, followed by reducing 
the nitro group, for example, with hydrogenolysis (H2, Pt/C, thiophene, MeOH) or 
tin(II)chloride (SnCl 2 .H 2 0, EtOH), to provide the suitable substituted aniline of 
formula (nf). 



20 



o 

(xm) 




KzCOa 
inJDMSO 




X represents a halogen such as for example CI, Br, or I 

For those compounds where X 2 represents a direct bond and Y represents 
Ci^alkyl-NH-CO-, the suitable substituted anilines of formula (AT*) are generally 
25 prepared according to reaction scheme 7. 

In a first step the known 2-nitro-benzoic acids (XX) are amidated to the intermedin 
of formula (XXII) under art known conditions, for example, using a hydroxylated 
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amine of formula (XXI) that is added dropwise to a mixture of (XX) in CH2CI2 in the 
presence of l,rcarbonylbis-lH-imidazole. 

Next the primary free alcohol is protected using art known procedures, for example, 
using an esterification reaction with acetic anhydride in the presence of pyridine. 
The thus obtained intermediate of formula (XXHI) is subsequently reduced according 
to standard conditions, for example, using hydrogenolysis (H2, Pt/C, thiophene, 
MeOH) or tin(II)chloride (SnCl 2 .H 2 0, EtOH) to yield the substituted anilines of 
formula (III d ). 



Scheme 7 



O 



If i ^ + H 2 N-Y-OH Amidation 



(XX) (XXI) 




I 



Shielding 




Reduction w 

0 2 N' 




(XXIII) 



jq V represents a protective group such as for example methylcarbonyl 

For those compounds where X 2 represents a direct bond the suitable substituted 
anilines of formula (DT) are generally prepared according to reaction scheme 8. 
In a first step the known 2-nitro-benzaldehydes (XIII) are alkenated to the 
15 intermediates of formula (XXV) under art known conditions, for example, using the 
Wittig Reaction with the appropriate phosphonium salt of formula (XXIV). 
Following esterification of the free carboxylic acid under standard conditions for 
example, using ethanol under acidic conditions, the intermediate of formula (XXVI) 
are reduced to yield the desired substituted anilines of formula (HI 6 ). 

20 
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Scheme 8 



(xm) 




or 



Y 3 



(XXIV) 



HOOC 



Wittig 
Reaction 




cyvr 



1 



(XXV) 



Esterifi cation 




on*) 



Y 3 represent C 1 . 7 alkyl 



Reduction 




Those compounds of formula (I'*) wherein -X1-Y-X2- comprises an amine-amide 
linker, i.e. -X1-Y-X2- represents ^-Ci. 5 alkyl-NR u -CO-Ci. 5 ^^ 
O-d.aalkyl-NH-CO-He^-Ci^alkyl- or -C^alkyl-NH-CO-CHa-Het 22 - 
-0-Ci. 2 alkyl-NH-CO-CR 16 R 17 -NH-Ci. 2 alkyl- were either prepared according to 
reaction scheme 9 in case m is 1, 2 or. 4, or by reaction scheme 10 in case m is 3. 




n = 1,2, 3 

R** = Boc, Cbz, or alkyl 
R^alkylorH 
R s Me, Et or tBu 
X=HorF 



10 





13 12 

111=1,2,4 

Scheme 9a. a) iPrOH, 80 °C, 2-24 h b) 6 N NH 3 / MeOH, RT, 1 h c) BtfCH^CHaNHBoc (m = 1 , 2, 

4), CsjCOs, DMF, RT, overnight. 
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To a solution of N-benzyl amino acid 4 or 9 (See Scheme 5a and 5b) in isopropanol is 
added one equivalent of chloroquinazoline 10 (Scheme 9a). The resulting solution is 
stiired for 2-24 h at 80 °C to give 11 (LCMS monitoring). Next, the mixture is cooled 
to RT and a 6 N methanolic solution of ammonia is added. After stirring for one hour, 
the solution is evaporated to dryness. The crude phenol 12 is then redissolved in dry 
DMF and, upon addition of 5 equivalents of cesium carbonate, stirred for one h at RT. 
To the resulting phenolate is then added 1-1.2 eq (to prevent overalkylation) of Boc- 
aminoalkyl bromide, and the mixture is stirred overnight at RT, evaporated to 
dryness, redissolved in dichloromethane and filtered over dicalite to remove cesium 
salts. This yields the crude Boc-aminoalkylated phenols 13. 





r-Br 




.HC1 6f 
.CFgCOzH 



13 

X = HorF 

n-T, 2,3 

m = 1,2,4 

R" = Boc, Cbz, alkyl 

or alkyl attached to R* 

R' = alkylorH 

R as Me, Et or tBu 




14 If R""was alkyl: R" = alkyl 
If R" was Cbz R BO = Cbz x 
If R w was Boc: R" - H 




15a 



15b 



Scheme 9b, a) 6 N HC1, dioxane, 60 °C, overnight (R = Me, Et), or TFA/CIfeCl/nS 
(90:8:2) (R = rBu) b) HBTU (or PyBop), DIPEA, DMF, RT, 1 h c) 48 % HBr, RT, 1- 
2h. 



As shown in scheme 9b, the ester function is then hydrolyzed, and Boc group(s) 
removed, by stirring a dioxane solution of 13 overnight at 60 °C in the presence of 6 
N HC1 (R = Me, Et) or at RT in the presence of TFA/CH2CI2/TIS (90:8:2) (R = fBu). 
After evaporation to dryness, the resulting amino acid 14 is redissolved in dry DMF 
and, upon addition of 6 eq of DIPEA, added dropwise to a solution of 3 eq HBTU (or 
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PyBOP) 2 in dry DMF. Stirring this solution for 1 h at RT, followed by evaporation of 
the solvent yields the crude macrocycle 15a, which is purified by RP HPLC. A pie- 
purification can be done by dissolving the residue in CH 2 C1 2 and washing it with 
saturated sodium bicarbonate in water, followed by drying on potassium carbonate 
5 and removal of the solvent. The yield for this sequence is 10-65% starting from the 
aniline 4 or 9. 

A Cbz group, if present, can be removed prior purification by dissolving the crude 
macrocycle 15a (R"" = Cbz) in 48 % aqueous HBr and stirring for 1-2 h at room 
10 temperature (RT). After concentration of the reaction mixture and quenching with 
solid potassium carbonate, the deprotected macrocycle 15b is obtained by extraction 
with CH2CI2 (with added methanol in case of solubility problems), and is similarly 
purified by RP HPLC. The yield for Cbz deprotection is quantitative by LCMS. 

15 To a solution of N-benzyl amino acid 4 or 9 in isopropanol is added one equivalent of 
chloroquinazoline 10 (scheme 10a). The resulting solution is stirred for 2-24 h at 80 
C C to give 11. Next, the mixture is cooled to RT and a 6 N methanolic solution of 
ammonia is added. After stirring for one hour, the solution is evaporated to dryness. 
The crude phenol 12 is then redissolved in dry DMF and, upon addition of 5 

20 equivalents of cesium carbonate, stined for one hour at RT. To the resulting phenolale 
is then added 0.8 eq (to prevent overalkylation) of 4-bromobutyronitrile, and the 
mixture is stiired overnight at RT, evaporated to dryness, " redissolved in 
dichloromethane and filtered over dicalite to remove cesium salts. 



2 PyBop generates tris(pyrrolidino)phosphinoxide, which is often difficult to separate from the 
macrocycle. HBTU generates tetramethylurea, which is more easy to remove. 
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16 12 



Scheme 10a. a) iPrOH, 80 °C, 2-24 h b) 6 N Nlty MeOH, RT, 1 h c) BtfCH^CN, C^COa, DMF, RT, 

overnight 

...» • . 

5 \ • • . , - 

Crude 16 is then thoroughly dried, redissolved in 6 N ammonia/MeOH (to prevent 
dimerisation) and, after addition of some thiophene solution in DIPE (to prevent 
dechlorination), treated with wet Raney nickel under 1 atm hydrogen pressure at 14 
°C (scheme 10b). After consumption of 2 equivalents of hydrogen gas (typically after 

10 16-24 h), the mixture is filtered over dicalite and concentrated to provide the crude 
amine 17. The ester function is then hydrolyzed to 18 (and, if R'" = Boc, the Boc 
group removed) by stirring a dioxane solution of 17 overnight in the presence of 6 N 
HC1 (R = Me, Et). After evaporation to dryness, the resulting amino acid 18 is 
redissolved in dry DMF and, upon addition of 6 eq of DBPEA, added dropwise to a 

15 solution of 3 eq HBTU (or PyBOP) in dry DMF. Stirring this solution for 1 h at RT, 
followed by evaporation of the solvent yields the crude macrocycle 19, which is 
purified by RP HPLC. A pre-purification can be done by dissolving the residue in 
CH2CI2 and washing it with saturated sodium bicarbonate in water. The yield for this 
sequence is 4-30% starting from the aniline 4 or 9. 

20 
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o 

16 

■1 = 1,2,3; R n, = Boc, alky! 

or alkyl attached to R'; R 1 = alkyl or H; 

R = Me or Et 




a 




17 



* 



.HQ orCF 3 C0 2 H 
c 




19 



if R"' was alkyl: R BU = alkyl 
if FT was Boc: R"" = H 



Scheme 10b. a) H 2 , RaNi, 6 N NHa/MeOH, 14 °C, 16-24 h b) 6 N HC1, dioxane, 60 °C, overnight c) 

HBTU (or PyBop), DBPEA, DMF r RT, 1 h. 



Those compounds of formula (I' 5 ) wherein -X r Y-X 2 - comprises an amine-amine 
linker, i.e. -Xi-Y-X 2 - represents ^-Cj.salkyl-NR^-Ci.salkyl-NR^-Ci^alkyl- were 
generally prepared according to reaction scheme 11. 
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n = 1,2.4 

(for n = 3, the butyronitrile 
can give the desired amine) 

Scheme 11. a) iPrOH, 80 °C, 7-8 h b) NH3/ MeOH, 1 h c) BiCH 2 (CH 2 )nNHBoc (n = 

1, 2, 4),* Cs 2 C0 3 , DMF, overnight. *Br(CH 2 )3CN used instead of n = 3 
d) 6 N HC1, dioxane, 60 °C, 24 h e) NaBH(OAc) 3 , CH 2 C1 2 , RT, lh. 

5 

To a solution of 5-chloro-2-{ [(2,2-dimethoxyethyl)(methyl)amino]methyl } aniline 20 
or the corresponding dioxolane (prepared via reductive animation Scheme 5b) in 
isopropanol is added one equivalent of chloroquinazoline 10. The resulting solution is 
stirred for 7-8 h at 80 °C to give 21. Next, the mixture is cooled to RT and a 6 N 
10 methanolic solution of ammonia is added to remove the acetyl group. After stirring 
for one hour, the solution is evaporated to dryness. To the crude phenol 22 is then 
added 5 eq of cesium carbonate and, after stirring for 1 h, Boc-aminoalkyl bromide 
(1.0-1.2 eq) or 5-bromobutyronitrile (0.8 eq), and the mixture is subsequently stirred 
overnight at RT evaporated to dryness, redissolved in dichloromethane and filtered 



WO 2004/105765 PCT/EP2004/005621 

-45- 

over dicalite to remove cesium salts. This yields the protected aminoalkyl-substituted 
phenols 23. The butyronitrile-substituted phenol is first hydrogenated to the 
corresponding amine under the abovementioned conditions. 

5 Next the compounds are dissolved in 6 N HC1 and dioxane, and the resulting mixture 
is stirred for about 24 h at 60 °C (LCMS monitoring, formation of imine 24 is 
observed) (scheme 11). After completion of the reaction, the mixture is poured 
carefully into an ice-cooled sodium bicarbonate solution or evaporated to dryness 
(slow, leads to decomposition). In the first case, the imine is extracted with methylene 

10 chloride and, after drying on potassium carbonate, immediately reduced to the 
corresponding amine by addition of sodium triacetoxyborohydride. In the latter case, 
the oily residue is redissolved in methylene chloride and excess sodium 
triacetoxyborohydride is added to yield the corresponding amine. The crude 
macrocycle 25 is obtained after addition of saturated sodium carbonate, extraction 

15 with dichloromethane followed by drying on potassium carbonate and removal of the 
solvent, and can be purified RP HPLC. 

Those compounds of formula (I ,b ) wherein -X1-Y-X2- comprises an amide-amide 
linker, i.e. -X r Y-Xr represents -0-C M alkyl-CO-NH-^^ 
20 -^-C M alkyl-CO-N^^ or 

^-CMal^l-CO-Het 20 -CO-NR 12 -Ci.2alkyl- were generally prepared according to 

reaction scheme 12. 



Scheme 12 




n=1,2 30 
m=0,2,3 ~ 
w a C^lkyt, CR 18 R 10 or together with the N to which It is attached Her 1 
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Reagents and conditions: a) i) PL-DCC Resin, HOBt, DCM/DMF, RT, 5h; ii) 
Polystyrene-methylisocyanate, (polystyrylmethyl)trimethylanunonium bicarbonate, 
RT, 12 h; b) i) chloro quinazoline, iPrOH, 55°C, 3h; ii) 7N NH 3 in MeOH, rt, 2h; c) 
ClCH2(CH 2 ) m C0 2 CH3, K 2 C0 3 ; d) cone. HC1, H 2 0, dioxane, 60°C, 12h; e) PyBOP, 
5 DIPEA, DMF, RT, 3h. 

In this procedure the aniline 26 is coupled with the appropriate amino protected amino 
acid, to form the amide of formula 27 using art known conditions, see for example 
A42 d) hereinbelow. Subsequent coupling with the chloroquinazoline under standard 

10 conditions, for example stirred in propanol at an elevated temperature ranging form 
40-100°C during 3-12 h, provides the intermediates of formula 28. Alkylation with 
the appropriate haloacetate followed by deprotection and ring closure, i.e. amide 
formation using art known conditions, provides the compounds of formula 30. 
Deprotection of the intermediates of formula 28 can be done as described in 

15 Protective Groups in Organic Synthesis by T.W. Greene and P.G.M. Wuts, 3 rd edition, 
1998. 



Alternatively, the compounds of formula (I) are prepared by ring closing metathesis 
20 of the corresponding olefins (Scheme 13). This reaction is particular useful for those 
compounds of formula (I) wherein Y represents -C 3 _ 9 alkenyl-, -C 3 -9alkyl-, -C^alkyl- 
CO-NH- optionally substituted with amino, mono-or di(Ci-4alkyl)amino or Ci. 
4alkyloxycarbonylamino-, or Y represents -C 3 -7alkenyl-CO-NH- optionally 
substituted with amino, mono-or di(Ci-4alkyl)amino or Ci^alkyloxycarbonylamino- 
25 hereinafter referred to as the compounds of formula (F°). 

In a first step the aniline of formula (HT 5 ) is coupled to the 4-chloroquinazoline (if) 
under standard conditions, for example stirred in propanol at an elevated temperature 
ranging from 40-100°C during 3-12 h. Deprotection of the intermediate of formula 

30 (IV 0 ) as described in Protective Groups in Organic Synthesis by T. W. Greene and 
P.GM. Wuts, 3 rd edition, 1998, followed by alkylation with the appropriate alkyl 
bromides (XXXII) under art known conditions, such as for example stirring overnight 
at room temperature in the presence of Cs 2 C0 3 in a reaction inert solvent such as for 
example N,N-dimethylformamide (DMF), provides the olefins of formula (XXXm). 

35 Ring closing metathesis as described in Advanced Organic Cliemistry by J. March, 3 
edition, 1985, pl036-1039 provides the compounds of formula (T c ) that can 
optionally be reduced using art known procedures, for example, stirring for 3-10 h at 
room temperature under H 2 -atmosphere in the presence of Pt/C in tetrahydrof uran 
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(THF)/ methanol as solvent. The aniline of formula (HI 6 ) is synthesized similar to the 
synthesis of the amide of formula 27 (Scheme 12 above) by acylation of the 
corresponding amine. 




R 23 represents Ar 3 , Ar'-C^alkyl, C M aIkyl f C^alkenyl optionally substituted with Het 12 or R 23 represents 
C-^alkyl substituted with one or where possible two or more substituents selected from C^atkyfoxy, 
hydroxy, halo, Het 2 , NR 7 R B . NR 9 R 1 °-carbonyl or Het 3 -carbonyi, wherein Ar 3 , Ar 4 , Het 12 , Het 2 , R 7 , R 8 , R 9 , R 1C 
X 2 , R 1 , R 2 , R 3 and Het 3 are defined as for the compounds of formula (I) 

Y 3 represent a C^lkyl, CO-C^alkyl or CO-CR 18 R 17 -NH- or C^alkyl-CO- optionally substituted with amino, 
mono- or di(Ci^alkyl)amino or C^^aDcyloxycarbonylamino 
5 m represents 1,2, 3 or 4 

Where necessary or desired, any one or more of the following further steps in any 
order may be performed : 
10 (i) removing any remaining protecting group(s); 

(ii) converting a compound of formula (I) or a protected form thereof into a further 
compound of formula (I) or a protected form thereof; 

(iii) converting a compound of formula (I) or a protected form thereof into a N-oxide, 
a salt, a quaternary amine or a solvate of a compound of formula (I) or a protected 

15 form thereof; 
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(iv) converting a JV-oxide, a salt, a quaternary amine or a solvate of a compound of 
formula (I) or a protected form thereof into a compound of formula (I) or a 
protected form thereof ; 

(v) converting a N-oxide, a salt, a quaternary amine or a solvate of a compound of 
5 formula (I) or a protected form thereof into another N-oxide, a pharmaceutically 

acceptable addition salt a quaternary amine or a solvate of a compound of formula 
(I) or a protected form thereof; 

(vi) where the compound of formula (I) is obtained as a mixture of (R) and (S) 
enantiomers resolving the mixture to obtain the desired enantiomer. 

10 

Compounds of formula (I), N-oxides, addition salts, quaternary amines and 
stereochemical isomeric forms thereof can be converted into further compounds 
according to the invention using procedures known in the art 

15 It^will be appreciated by those skilled in the art that in the processes described above 
the functional groups of intermediate compounds may need to be blocked by 
protecting groups. 

Functional groups, which it is desirable to protect, include hydroxy, amino and 
20 carboxylic acid Suitable protecting groups for hydroxy include trialkylsilyl groups 
(e.g. tert-butvldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and 
tetrahydropyranyl. Suitable protecting groups for amino include tot- 
butyloxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for carboxylic 
acid include Chalky! or benzyl esters. 

25 

The protection and deprotection of functional groups may take place before or after a 
reaction step. 

Additionally, the N-atoms in compounds of formula (I) can be methylated by art- 
30 known methods using CH 3 -I in a suitable solvent such as, for example 2-propanone, 
tetrahydrofuran or dimethylformamide. 

The compounds of formula (I) can also be converted into each other following art- 
known procedures of functional group transformation of which some examples are 
35 mentioned hereinafter. 
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The compounds of formula (I) may also be converted to the corresponding AT-oxide 
forms following art-known procedures for converting a trivalent nitrogen into its 
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the 
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine or with 

5 an appropriate organic or inorganic peroxide. Appropriate inorganic peroxides 
comprise, for example, hydrogen peroxide, alkali metal or earth alkaline metal 
peroxides, e.g. sodium peroxide, potassium peroxide; appropriate organic peroxides 
may comprise peroxy acids such as, for example, benzenecarboperoxoic acid or halo 
substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, 

10 peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl 

hydroperoxide. Suitable solvents are, for example, water, lower alkanols, e.g. ethanol 
and the like, hydrocarbons, e.g. toluene, ketones, e:g. 2-butanone, halogenated 
hydrocarbons, e.g. dichloromethane, and mixtures of such solvents. 

15 Pure stereochemical^ isomeric forms of the compounds of formula (I) maybe 
obtained by the application of art-known procedures. Diastereomers may be 
separated by physical methods such as selective crystallization and chromatographic 
techniques, e.g. counter-current distribution, liquid chromatography and the like. 

> 

20 Some of the compounds of formula (I) and some of the intermediates in the present 
invention may contain an asymmetric carbon atom. Pure stereochemically isomeric 
forms of said compounds and said intermediates can be obtained by the application of 
art-known procedures. For example, diastereoisomers can be separated by physical 
methods such as selective crystallization or chromatographic techniques, e.g. counter 

25 current distribution, liquid chromatography and the like methods. Enantiomers can be 
obtained from racemic mixtures by first converting said racemic mixtures with 
suitable resolving agents such as, for example, chiral acids, to mixtures of 
diastereomeric salts or compounds; then physically separating said mixtures of 
diastereomeric salts or compounds by, for example, selective crystallization or 

30 chromatographic techniques, e.g. liquid chromatography and the like methods; and 
finally converting said separated diastereomeric salts or compounds into the 
corresponding enantiomers. Pure stereochemically isomeric forms may also be 
obtained from the pure stereochemically isomeric forms of the appropriate 
intermediates and starting materials, provided that the intervening reactions occur 

35 stereospecifically. 



WO 2004/105765 PCT/EP2004/005621 

-50- 

An alternative manner of separating the enantiomeric forms of the compounds of 
formula (I) and intermediates involves liquid chromatography, in particular liquid 
chromatography using a chiral stationary phase, 

5 Some of the intermediates and starting materials as used in the reaction procedures 
mentioned hereinabove are known compounds and may be commercially available or 
may be prepared according to art-known procedures. However, in the synthesis of the 
compounds of formula (I), the present invention further provides; 

10 a) the intermediates of formula (HI) 




(in) 



the'phannaceutically acceptable addition salts and the stereochemically isomeric 

forms thereof, wherein 
15 V represents hydrogen or a protective group preferably selected from the group 

consisting of methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl; 
Y represents -O^kyl-, -C 3 . 9 alkenyl-, -C3- 7 alkyl-CO-NH- optionally substituted with 

amino, mono- or di(CMalkyl)amino or CMalkyloxycarbonylamino-, -C^alkenyl- 

CO-NH- optionally substituted with amino, mono- or di(Ci^alkyl)amino or 
20 CMalkyloxycarbonylamino- , 

-C,.5alkyl-oxy-Ci.5alkyl-,-Ci.5alkyl-NR ,3 -Ci-5alkyl-, 

-Ci. 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, 

-C,. 5 alkyl-CO-NR 15 -Ci. 5 alkyl-, -C^alkyl-CO-NH-, -C M alkyl-NH-CO-, 
-Ci-aalkyl-NH-CS-Het 20 -, -Ci-salkyl-NH-CO-Het 20 -, Ci^alkyl-CO-Het^-CO-, 

25 -Het 22 -CH 2 -CO-NH-Ci. 3 alkyl-, -CO-NH-C w alkyl-, -NH-CO-C w alkyl-, 
-CO-Ci. 7 alkyl-, -Ci- 7 alkyl-CO-, -Ci-oalkyl-CO-Ci^kyl-, 
-CO-Het 20 -, -Ci. 2 alkyl-NH-CO-CR 16 R 17 -NH-, -Ci. 2 alkyl-CO-NH-CR 18 R 19 -CO-, 
-Ci.2alkyl-CO-NR 20 -C,. 3 alkyl-CO-, -Ci^alkyl-NR^-CHz-CO-NH-d.aalkyl-, or 
-NR^-CO-Ci.salkyl-NH- ; 

30 X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR 12 , 
-NR ,2 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci- 2 alkyl-; 
R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Ci^alkyl-, 
halo-phenyl-carbonylamino-, 
Ci^alkoxy- substituted with halo, 
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CMalkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -carbonyl-, 
CMalkyloxycarbonyl-, CMalkylcarbonyl-, aminocarbonyl-, mono-or 
di(Ci^alkyl)aminocarbonyl-, Het 1 , formyl, Ci^alkyl-, C 2 ^alkynyl-, 
C 3 ^cycloalkyl-, C^cycloalkyloxy-, Ci^alkoxy-, Ar\ Ar^oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

CMalkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci^alkylcarbonyl- wherein said Chalky! is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

Ci«4alkyl-oxy-; 

R 5 and R 6 are each independently selected from hydrogen or Chalky!; 
R 12 represents hydrogen, CMalkyl, Ci^alkyl-oxy-carbonyl-, Het 18 -Ci^alkyl-, 
. phenyl-CMalkyl-oxy-carbonyl-, Het 17 , C ? ^alkenylcarbohyl- optionally 
■?r substituted with Het 19 -CMalkylaminocarbonyl-, C 2 ^ialkenylsulfonyl- 9 
;: CMalkyloxyCi-4alkyl- or R 12 represents phenyl optionally substituted with one or 
where possible two or more substituents selected from hydrogen, hydroxy, amino 
or Ci^alkyloxys 

R 13 represents hydrogen, CMalkyl, Het 13 , Het 14 -Ci-4alkyl- or phenyl optionally 
substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or CMalkyloxy-; 

R 14 and R 15 are each independently selected from hydrogen, CMalkyl, 
Het 15 -C M alkyl- or C^alkyloxyCMalkyl-; 

R 16 and R 17 each indepedently represents hydrogen or CMalkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 18 and R 19 each indepedently represents hydrogen or d^alkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 20 and R 22 each independently represents hydrogen or CMalkyl optionally 
substituted with hydroxy or CMalkyloxy; 

R 21 represents hydrogen, C M aIkyl, Het^-CMalkylcarbonyl- or 

R 21 represents mono-or di(C M alkyl)amino-CMalkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or CMalkyloxy; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
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oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, C^aUcyl, hydroxy-Ci^alkyl-, phenyl, phenyl-Ci_4alkyl-, 
Ci^alkyl-oxy-Ci^alkyl- mono- or di(Ci^alkyl)amino- or amino-carbonyl-; 

Het 13 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
5 substituted with one or where possible two or more substituents selected from 

Ci^alkyl, C 3 ^cycloalkyl, hydroxy-C M allkyl-, Ci4alkyloxyC M alkyl or 
polyhydroxy-CMalkyl-; 

Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
10 substituents selected from Ci^alkyl, C^cycloalkyl, hydioxy-Ci^allkyl-, 

CMalkyloxyCi^alkyl or polyhydroxy-Ci^alkyl-; 

Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Ci^alkyl, C^cycloalkyl, hydroxy-Ci-4alkyl-, 
15 v Ct^alkyloxyCi^alkyl or polyhydroxy-Ci^alkyl-; 

Het 1 * represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; and 

Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
20 substituted with one or where possible two or more substituents selected from 

CMdkyl, C 3 -6cycloalkyl, hydroxy-C M alkyl-, C M alkyloxyCi-4alkyl or 

polyhydroxy-Ci-4alkyls 
Het 18 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
25 one or where possible two or more substituents selected from Ci^alkyl, 

C^cycloalkyl, 

hydroxy-C M alkyl-, CMalkyloxyC^alkyl or polyhydroxy-C M alkyl-; 
Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 

pyrrolidinyl, 2-pynolidinonyl, piperazinyl or piperidinyl optionally substituted 
30 with one or where possible two or more substituents selected from hydroxy, 

CMalkyl, hydroxy-Ci^alkyl- or polyhydroxy-CMalkyl-; 
Ar 1 , Ai 2 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted 

with cyano, Ci^alkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 

hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, d^alkyloxy- or Ci^alkyl. 

In one embodiment the intermediates of formula (HI) consists of the intermediates of 
formula (HI) wherein one or more of the following restrictions apply; 
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V represents hydrogen or a protective group preferably selected from the group 

consisting of methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl; 

Y represents -C 3 . 9 alkyl-, -C 3 _ 9 alkenyl-, -Ci- 5 alkyl-oxy-Ci. 5 alkyl-, 

-Ci-salkyl-NR^-d.salkyl-, -Ci. 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, 
5 -d.salkyl-CO-NR^-Cj-salkyl-, -Ci^alkyl-CO-NH-, -Ci^alkyl-NH-CO-, 

-Ci. 7 alkyl-CO-, C^alkyl-CO-C^alkyl; 
X 2 represents a direct bond, O, -0-d. 2 alkyl-, CO, -CO- Ci_ 2 alkyl-, NR 12 , 

-NR 12 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or Ci- 2 alkyl; 
R 1 represents hydrogen, cyano, halo, hydroxy, formyl, C^alkoxy-, Ci^alkyl-, 
10 Ci^alkoxy- substituted with halo, 

Ci-4alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; and 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -caibonyl-, 
CMalkyloxycarbonyl-, Ci^alkylcarbonyl-, aminocarbonyl-, mono-or 
15 ? di(CMalkyl)aminocarbonyl-, Het\ formyl, CMalkyl-, C^alkynyl-, 

. C^cycloalkyl-, C^cycloalkyloxy-, Ci^alkoxy-, Ar\ Ar^oxy-, dihydroxyborane , 
, , d^alkoxy- substituted with halo, 

t Chalky! substituted with one or where possible two or more substituents selected 
from halo, hydroxy or NR^ 6 , 
20 CMalkylcarbonyl- wherein said Ci^alkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 
C^aUcyl-oxy-; 

R 5 and R 6 are each independently selected from hydrogen or Chalky!; 
R 12 represents hydrogen, C M alkyl, Ci^alkyl-oxy-carbonyl-, 

25 phenyl-Ci^alkyl-oxy-carbonyl-, Het 17 , Het 18 -C M alkyl-, 

C 2 ^alkenylcarbonyl- optionally substituted with Het 19 -C M alkylaminocarbonyl-, 
C 2 ^alkenylsulfonyl-, CMalkyloxyC M alkyl- or phenyl optionally substituted with 
one or where possible two or more substituents selected from hydrogen, hydroxy, 
amino or Ci^alkyloxy-; 

30 R 13 represents hydrogen, C M alkyl, Het 13 , Het 14 -C M alkyl- or phenyl optionally 

substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or Ci^alkyloxy-; 
R 14 and R 15 are each independently selected from hydrogen, d^alkyl, 
Het 15 -Ci.4alkyl- or Ci^alkyloxyC M alkyl-; 

35 Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
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with amino, Chalky}, hydroxy-CMalkyl-, phenyl, phenyl-C^alkyl-, 
CMalkyl-oxy-Ci^alkyl- mono- or di(CMalkyl)amino- or amino-carbonyl-; 

Het 13 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, C^cycloalkyl, hydroxy-CMallkyl-, Ci^alkyloxyCMalkyl or 
polyhydroxy-CMalkyl-; 

Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from C^aUcyl, C^cycloalkyl, hydroxy-CMallkyl-, 
Ci^alkyloxyCMalkyl or polyhydroxy-CMalkyl-; 

Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Ci^alkyl, C 3 -6cycloalkyl, hydroxy-CMalkyl-, 
Ci^alkyloxyCMalkyl or polyhydroxy-CMalkyl-; 

Het 1 ! 5 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
yKl,3 ? 2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
. T r> substituted with one or more substituents selected from Ci^alkyl; and 

Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, G^cycloalkyl, hydroxy-C^alkyl-, C M alkyloxyCMalkyl or 
polyhydroxy-CMalkyl-; 

Het 18 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
one or where possible two or more substituents selected from Ci^alkyl, 
C^cycloalkyl, 

hydroxy-Ci^alkyl-, C M alkyloxyCi-4alkyl or polyhydroxy-C M alkyi-; 
Ar 1 , Ar 2 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted 
with cyano, Ci^alkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, C^alkyloxy- or CMalkyl. 

In particular the intermediates of formula (HI) wherein one or more of the following 
restrictions apply; 

i) V represents hydrogen , methyl or ethyl; 

ii) Y represents -C 3 -9alkyl-, -Q-salkyl-oxy-Ci-salkyl-, -Ci. 5 alkyl-NR 13 -Ci_ 5 alkyl-, 
-d^alkyl-NH-CO-; 
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iii) Y represents -Ci. 5 alkyl-oxy-Cu 5 alkyl, Ci. 2 alkyl-CO-Het 21 -CO-, -CO-d. 7 alkyl-, 



-CO-Het zu ; 

iv) X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, NR 12 , -NR 12 -Ci- 2 alkyl-, -CH 2 -, 
-0-N=CH- or Ci. 2 alkyl; 

v) X 2 represents -NR 12 -Ci. 2 alkyl- or Ci. 2 alkyl; 

vi) R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 

vii) R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 
C M alkyloxycarbonyl-, Het 16 -carbonyl-, C M alkyl-, C^alkynyl-, Ai* or Het 1 ; 
preferably halo; 

viii) R 2 represents hydrogen, cyano, halo, hydroxy, C 2 -6alkynyl- or Het 1 ; in particular 
R 2 represents hydrogen, cyano, halo, hydroxy, or Ar 5 ; 

ix) R 12 represents hydrogen, C^alkyl, C M alkyloxycarbonyl or 
phenyl-Ci^alkyl-oxy-carbonyl-; 

x) ? R 13 represents Het 14 -Ci^alkyl, in particular morpholinyl-Ci^alkyl; 

xi) i Het 1 represents thiazolyl optionally substituted with amino, Ci^alkyl, 

hydroxy-C M alkyl-, phenyl, phenyl-Ci^alkyl-, C M alkyl-oxy-Ci-4alkyl- mono- or 
di(Ci_4alkyl)amino- or amino-carbonyl-; 

xii) Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl; 

xiii) Het 20 represents piperidine, piperazine, pyrrolidinyl or 2-pyrrolidinonyl wherein 
said Het 20 is optionally substituted with hydroxy. 

b) the intermediates of formula (XXX) 



Yl and Y2 each independently represent a Ci^aOcyl, C^alkyl, CO-Ci^alkyl, 
CO-C,- 5 alkyl, Het^-C^-CO, CO-CR 16 R 17 -NH-, Het 20 , CR l8 R 19 -CO-, 
CH 2 -CO-NH-Ci. 3 alkyl-, -C,_ 2 alkyl-NR 21 -CH 2 -CO- or CO-Q^alkyl-NH-; 

X 1 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR 11 , 
-NR n -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 



or 




the pharmaceutical^ acceptable addition salts and the stereochemical^ isomeric 
forms thereof, wherein 
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X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- Ci- 2 alkyl-, NR 12 , 

-NR 12 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 
R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, C^alkyl-, 

halo-phenyl-carbonylamino-, 

Ci^alkoxy- substituted with halo, 

d-4alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyi-, Het 16 -carbonyl-, 
d-4alkyloxycarbonyl-, d-4alkylcarbonyl-, aminocarbonyl-, mono-or 
di(C M alkyl)aminocarbonyl-, Het 1 , formyl, Ci^alkyl-, C 2 ^alkynyl-, 
C 3 ^cycloalkyl-, C^cycloalkyloxy-, C^alkoxy-, Ar*, Ar*-oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

C^aUcyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
; ; CMalkylcarbonyl- wherein said CMalkyl is optionally substituted with one or 
f where possible two or more substituents selected from hydroxy or 

Ci^alkyl-oxy-; 

R 3 represents hydrogen, CMalkyl, or Ci^alkyl substituted with one or more 
substituents selected from halo, CMalkyloxy-, amino-, mono-or 
di(CMalkyl)amino-, 
Ci^alkyl-sulfonyl- or phenyl; 

R 5 and R 6 are each independently selected from hydrogen or CMalkyl; 

R 7 and R 8 are each independently selected from hydrogen, C M alkyl, Het , 

aminosulfonyl-, mono-or di (CMalkyl)-aminosulfonyl, hydroxy-Ci^alkyl-, 
C M alkyl-oxy-CMalkyl-, hydroxycarbonyl-C M alkyl-, C 3 ^cycloalkyl, 
Het 9 -carbonyl-Ci^alkyl-, Het 10 -carbonyl-, polyhycfroxy-CMalkyl-, 
Het 1 ^Ci^alkyl- or Ar^-CMalkyl-; 

R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C 3 -6cycloalkyl, 
Het 4 , hydroxy-CMalkyl-, Ci^alkyloxyC M alkyl- or polyhydroxy-C M alkyl-; 

R u represents hydrogen, CMalkyl, Het 5 , Het 6 -C M alkyl-, C^alkenylcarbonyl- 

optionally substituted with Het 7 -CMalkylaminocarbonyl-, C 2 -4alkenylsulfonyl-, 
C M alkyloxyCMalkyl- or phenyl optionally substituted with one or where 
possible two or more substituents selected from hydrogen, hydroxy, amino or 
d^alkyloxy-; 

R 12 represents hydrogen, C M alkyl, C M alkyl-oxy-carbonyl-, Het 17 , Het l8 -C M alkyl-, 
C 2 -4alkenylcarbonyl- optionally substituted with Het 19 -C M alkylaminocarbonyl-, 
C^alkenylsulfonyl-, Ci^alkyloxyCMalkyl- or phenyl optionally substituted with 
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one or where possible two or more substituents selected from hydrogen, hydroxy, 
amino or CMalkyloxy-; 

R 16 and R 17 each indepedently represents hydrogen or CMalkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 18 and R 19 each indepedently represents hydrogen or Ci^alkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 21 represents hydrogen, Ci^alkyl, Het^-CMalkylcarbonyl- or 

R 21 represents mono-or di(Ci-4alkyl)amino-Ci^alkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or Ci^alkyloxy; 

R 23 represents Ar 3 , Ar 4 -Ci-4alkyl, Ci^alkyl, C 2 ^alkenyl optionally substituted with 
Het 12 or R 17 represents C M alkyl substituted with one or where possible two or 

2 7 8 

more substituents selected from Ci^alkyloxy, hydroxy, halo, Het , NR R , 
NRV^carbonyl or He^-carbonyl; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 

. , * furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 

oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, CMalkyl, hydroxy-C M alkyl-, phenyl, phenyl-CMalkyl-, 
CMalkyl-oxy-Ci-4alkyl- mono- or di(Ci_4alkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C M alkyl-, hydroxy-C M alkyl-, C M alkyl-oxy-C M alkyl-, 
hydroxy-CMalkyl-oxy-CMalkyl-, mono- or di(CMalkyl)amino-, mono- or 
di(C M alkyl)amino-Ci^alkyl-, aminoCMalkyl-, mono- or 
di(Ci-4alkyl)amino-sulfonyl-, aminosulfonyl-; 

Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, Ci^alkyl-, 
C 3 ^cycloalkyl-Ci-4alkyl-, aminosulfonyl-, mono- or di(Ci^alkyl)aminosulfonyl 
or amino-Ci^alkyl-; 

Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
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C M alkyl, C 3 ^cycloalkyl, hydroxy-C M alkyl-, C M alkyloxyC M alkyl or 
polyhydroxy-CMalkyl-; 

Het 6 and Het 7 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from C^aUcyl, C 3 -6cycloalkyl, 
hydroxy-C M alkyl-, C^alkyloxyCMalkyl or polyhydroxy-Ci-4alkyl-; 

Het 9 and Het 10 each independently represent a heterocycle selected from furanyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 
or Het 10 is optionally substituted Chalky!, C^cycloaltyl-Ci^alkyl- or 
amino-Ci^alkyl-; 

Het 11 represents a heterocycle selected from indolyl or 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
? pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 12 is optionally 

substituted with one or where possible two or more substituents selected from 
t hydroxy, halo, amino, Ci^alkyl-, hydroxy-CMalkyl-, CMalkyl-oxy-C M alkyl-, 
hydroxy-CMalkyl-oxy-CMalkyl-, mono- or (fi(CMalkyl)amino- or mono- or 
di(C Malkyl)amino-Ci^alkyU; 

Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from CMalkyl; and 

Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
Cualkyl, C 3 ^cycloalkyl, hydroxy-CUalkyl-, CMalkyloxyCi^alkyl or 
polyhydroxy-Ci^alkyl-; 

Het 18 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
one or where possible two or more substituents selected from Ci^alkyl, 
C^cycloalkyl, hydroxy-C M alkyl-, CMalkyloxyC M alkyl or 
polyhydroxy-Ci^alkyl-; 

Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 
pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted 
with one or where possible two or more substituents selected from hydroxy, 

Chalky!, hydroxy-CMalkyl- or polyhydroxy-CMalkyl-; 

Het 23 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
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substituents selected from C^aUcyl, C^cycloalkyl, hydroxy-Ci-4alkyl-, 
CMalkyloxyCMalkyl or polyhydroxy-CMalkyl-; 
Ar 1 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted with 
cyano, CMalkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-Ci^alkyl, aminosulfonyl-, hydroxy-, d^alkyloxy- or CMalkyl. 

In one embodiment the intermediates of formula (XXX) consists of the intermediates 
of formula (XXX) wherein one or more of the following restrictions apply; 
Yi and Y 2 each independently represent Ci_ 5 alkyl, CO-Ci- 5 alkyl or CO-CHR 16 -NH-; 
X 1 represents a direct bond, O, -0-Ci- 2 alkyl-, CO, -CO- CMalkyl-, NR n , 

-NR n -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -d_ 2 alkyl-; 
X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- d_ 2 alkyl-, NR 12 , 

-NR 12 -Ci. 2 alkyl-, -CH r , -0-N=CH- or CMalkyl; 
R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy r , CMalkyl-, 

Cj^alkoxy- substituted with halo, 

Ci^alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; and 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycaibonyl-, Het -caibonyl-, 
Ci^alkyloxycarbonyl-, CMalkylcarbonyl-, aminocarbonyl-, mono-or 
.,di(Ci^alkyl)aminocarbonyl-, Het 1 , formyl, C M alkyl-, C^alkynyl-, 
Cs-6cycloalkyl-, 

C^cycloalkyloxy-, Ci^alkoxy-, Ar 5 , A^-oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

CMalkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci^alkylcarbonyl- wherein said Ci^alkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

Ci^alkyl-oxy-; 
R 3 represents hydrogen; 

R 5 and R 6 are each independently selected from hydrogen or Ci^alkyl; 

R 7 and R 8 are each independently selected from hydrogen, CMalkyl, Het 8 , 

aminosulfonyl-, mono- or di (CMalkyl)-aminosulfonyl, hydroxy-d-4alkyl-, 
C M alkyl-oxy-CMalkyl-, hydroxycarbonyl-d-4alkyl-, C^cycloalkyl, 
Het 9 -carbonyl-Ci-4alkyl-, Het 10 -carbonyl-, polyhydroxy-Ci^alkyl-, 
Het u -C M alkyl- or Ar^-C^aHcyl-; 

R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C^cycloalkyl, 
Het 4 , hydroxy-C M alkyl-, C M alkyloxyC M alkyl- or polyhydroxy-C M alkyl-; 
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R 11 represents hydrogen, C M alkyl, Het 5 , Het 6 -C M alkyl-, C^alkenylcarbonyl- 

optionaUy substituted with Het 7 -C M alkylannnocarbonyl-, Cwalkenylsulfonyl-, 
C M alkyloxyCi^alkyl- or phenyl optionally substituted with one or where 
possible two or more substituents selected from hydrogen, hydroxy, amino or 
CMalkyloxy-; 

R 12 represents hydrogen, C M alkyl, CMalkyl-oxy-carbonyl-, Het 17 , Het 18 -CMalkyl-, 
C 2 ^alkenylcaibonyl- optionally substituted with Het 19 -CMalkylaminocaibonyl-, 
C^alkenylsulfonyl-, C M alkyloxyCi_4alkyl- or phenyl optionally substituted with 
one or where possible two or more substituents selected from hydrogen, hydroxy,' 
amino or Ci^alkyloxy-; 

R 16 represents hydrogen orCMalkyl optionally substituted with phenyl, indolyl, 

methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocaibonyl, hydroxycarbonyl, 
amine, imidazoyl or guanidino; 

R 23 represents Ar 3 , Ar 4 -Ci-4alkyl, C^alkyl, C 2 -6alkenyl optionally substituted with 
Het 12 or R 17 represents Ci^alkyl substituted with one or where possible two or 
more substituents selected from CMalkyloxy, hydroxy, halo, Het 2 , NR 7 R 8 , 
y - NRV^carbonyl or Het 3 -carbonyl 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
fiiranyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, Ci^alkyl, hydroxy-C M alkyl-, phenyl, phenyl-Ci-4alkyl-, 
O^kyl-oxy-C^alky!- mono- or di(C M alkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C M alkyl-, hydroxy-CMalkyl-, CMalkyl-oxy-C M alkyl-, 
hydroxy-C M alkyl-oxy-C M alkyl-, mono- or di(Ci^alkyl)amino-, mono- or 
di(CMalkyl)amino-C M alkyl-, aminoCMalkyl-, mono- or 
di(CMalkyl)amino-sulfonyl-, aminosulfonyl-; 

Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, CMalkyl-, 
C 3 ^cycloalkyl-C M alkyl-, aminosulfonyl-, mono- or di(CMalkyl)aminosulfonyl 
or amino-Q-4alkyl-; 
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Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C M alkyl, C 3 -6cycloalkyl, hydroxy-CMalkyl-, Ci^alkyloxyC^alkyl or 
polyhydroxy-CMalkyl-; 

Het 6 and Het 7 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from Ci^alkyl, C 3 -6cycloalkyl, 
hydroxy-CMalkyl-, CMalkyloxyCMalkyl or polyhydroxy-CMalkyl-; 

Het 9 and Het 10 each independently represent a heterocycle selected from furanyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 
or Het 10 is optionally substituted Ci^alkyl, C 3 ^cycloalkyl-CMalkyl- or 
amino-CMalkyl-; 

Het 11 represents a heterocycle selected from indolyl or 

H^t 1 * represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
* pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C^alkyl-, hydroxy-CMalkyl-, CMalkyl-oxy-C M alkyl-, 
^ydmxy-Ci^alkyl-oxy-CMalkyl-, mono- or di(C M alkyl)amino- or mono- or 
di(Ci-4alkyl)amino-CMalkyl-; 

Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; and 

Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
d-4alkyl, C 3 . 6 cycloalkyl, hydroxy-CMalkyl-, C M alkyloxyCMalkyl or 
polyhydroxy-C ^alkyl-; 

Het 18 and Het 19 each independently represent a heterocycle selected from 

morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
one or where possible two or more substituents selected from Chalky!, 
C^cycloalkyl, hydroxy-C M alkyl-, C M alkyloxyC M alkyl or 

polyhydroxy-CMalkyl-; 
Ar 1 , Ai 3 , Ar 4 and Ar* each independently represent phenyl optionally substituted with 
cyano, CMalkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, C M alkyloxy- or C M alkyl. 




WO 2004/105765 



PCT/EP2004/005621 



-62- 

In particular the intermediates of formula (XXX) wherein one or more of the 
following restrictions apply; 

i) X 1 represents O, -O-C^alkyl-, -0-N=CH-, NR 11 or -NR n -Ci- 2 alkyl-; in a 
particular embodiment X 1 represents -NR 11 -, -O- or -0-CH 2 -; 
5 ii) X 2 represents a direct bond, 0, -0-Ci. 2 alkyl-,-0-N=OT-,NR 12 or 

NR 12 -Ci- 2 alkyl-; in a particular embodiment X 2 represents a direct bond, 
-Ci_ 2 alkyl-, -O-C^alkyl, 
-O- or -0-CH 2 -; 

iii) R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 
10 iv) R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycaibonyl-, 

C M alkyloxycarbonyl-, Het 16 -caibonyl-, Ci_4alkyl-, C 2 -6alkynyl-, Ar 5 or Het 1 ; 
In a further embodiment R 2 represents hydrogen, cyano, halo, hydroxy, 
C^alkynyl- or Het 1 ; in particular R 2 represents hydrogen, cyano, halo, hydroxy, 
or Ar 5 ; 

15 v), R 23 represents hydrogen, C^aUcyl or R 17 represents Ci^alkyl substituted with one 
/ or.where possible two or more substituents selected from Ci^alkyloxy- or Het 2 -; 
R 12 represents hydrogen, Ci^alkyl- or CMalkyl-oxy-carbonyl-; 

vii) Het 1 represents thiazolyl optionally substituted with amino, Ci^alkyl, 
hydroxy-Ci^alkyl-, phenyl, phenyl-CMalkyl-, CMalkyl-oxy-Ci-4alkyl- mono- or 

20 di(CMalkyl)amino- or amino-carbonyl-; 

viii) Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl 
or pyrrolidinyl wherein said Het 2 is optionally substituted with one or where 
possible two or more substituents selected from hydroxy, amino or Ci^alkyl-; 

In a further embodiment Het 2 represents a heterocycle selected from morpholinyl 
25 or piperidinyl optionally substituted with Ci^alkyl-, preferably methyl; 

ix) Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl 
or pyrrolidinyl wherein said Het 3 is optionally substituted with one or where 
possible two or more substituents selected from hydroxy, amino or Chalky!-; 

x) Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl 
30 or pyrrolidinyl wherein said Het 12 is optionally substituted with one or where 

possible two or more substituents selected from hydroxy, amino or C M alkyl-; 

xi) Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl. 



35 c) the intermediates of formula (XXXIII) 
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*CT^"N^ (XXXIII) 

the pharmaceutically acceptable addition salts and the stereochemical^ isomeric 

fonns thereof , wherein 
m represents 1, 2, 3 or 4; 
5 X 2 represents a direct bond, O, -0-Ci- 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR 12 , 
-NR 12 -C,. 2 alkyl-, -CH 2 -, -ON=CH- or C M aIkyl; 
Y 3 represents a Ci. 5 alkyl, CO-d.salkyI or CO-CR 16 R 17 -NH- or Ci. 5 alkyl-CO- 
optionally substituted with amino, mono- or di(Ci^alkyl)amino or 
CMalkyloxycarbonylamino; 
10 R 1 . represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Ci^alkyl-, 
;^ halo-phenyl-carbonylamino-, 
Ci^alkoxy- substituted with halo, 

d^alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 

15 R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -carbonyl-, 
Ci^alkyloxycarbonyl-, CMalkylcarbonyl-, aminocaibonyl-, mono-or 
di(CMalkyl)aminocarbonyl-, Het 1 , formyl, C^aUcyl-, C 2 ^alkynyl-, 
C 3 ^cycloalkyl-, C 3 ^cycloalkyloxy-, Ci^aDcoxy-, Ar\ Ar^oxy-, dihydroxyborane , 
d^alkoxy- substituted with halo, 

20 Ci^alkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR^ 6 , 
Ci^alkylcaibonyl- wherein said Chalky! is optionally substituted with one or 
where possible two or more substituents selected from hydroxy or 
Ci_4alkyl-oxy-; 

25 R 3 represents hydrogen, d^alkyl, or Chalky! substituted with one or more 
substituents selected from halo, d-4alkyloxy-, amino-, mono-or 
di(d^alkyl)amino-, 
d^alkyl-sulfonyl- or phenyl; 
R 5 and R 6 are each independently selected from hydrogen or Ci^alkyl; 

30 R 12 represents hydrogen, C M alkyl, C M alkyl-oxy-carbonyl-, Het 18 -C M alkyl-, 

phenyl-Ci^alkyl-oxy-carbonyl-Het 17 , Qualkenylcarbonyl- optionally substituted 
with Het 19 -C M alkylaminocarbonyl~, C M alkenylsulfonyl-, C^alkyloxyCMalkyl- 
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or phenyl optionally substituted with one or where possible two or more 
substituents selected from hydrogen, hydroxy, amino or Ci^alkyloxy-; 

R 16 and R 17 each indepedently represents hydrogen or CMalkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, CMalkyl, hydroxy-Ci^alkyl-, phenyl, phenyl-Ci^alkyl-, 
Ci_4alkyl-oxy-C M alkyl- mono- or di(Ci^alkyl)amino- or amino-carbonyl-; 

Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 

substituted with one or more substituents selected from Ci^alkyl; 
Het 18 and Het 19 each independently represent a heterocycle selected from 
Ik morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with 
>; one or where possible two or more substituents selected from Q^alkyl, 

C3_6cycloalkyl, 

hydroxy-C^alkyl-, C M alkyloxyCi^alkyl or polyhydroxy-CMalkyl-; and 
Ar 1 and Ar* each independently represent phenyl optionally substituted with cyano, 
CMalkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-Ci^alkyl, aminosulfonyl-, hydroxy-, C^alkyloxy- or Ci^alkyL 

In particular the intermediates of formula (XXXDI) wherein one or more of the 
following restrictions apply; 

i) X 2 represents a direct bond, C,. 2 alkyl, NR 12 or -NR 12 -Ci_ 2 alkyl-; in a particular 
embodiment X 2 represents -NR 12 -Ci. 2 alkyl- or CMalkyl; 

ii) Y 3 represents a C w alkyl, CO-CR 16 R 17 -NH- or -Ci. 5 alkyl-CO-; in a particular 
embodiment Y 3 represents -Ci-salkyl-CO-; 

iii) R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 

iv) R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 
Ci^alkyloxycarbonyl-, Het 16 -carbonyl-, CMalkyl-, C 2 -6alkynyl-, Ar* or Het 1 ; 
In a further embodiment R 2 represents hydrogen, cyano, halo or hydroxy; in 
particular R 2 represents hydrogen, cyano, halo, hydroxy, or Ai*; 

v) R 3 represents hydrogen; 

vi) R 12 represents hydrogen or CMalkyl; 

vii) R 16 represents hydrogen or C M alkyl substituted with hydroxy; 

viii) R 17 represents hydrogen or Cualkyl, in particular hydrogen or methyl; 
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ix) Het 1 represents thiazolyl optionally substituted with amino, C^alkyl, 
hydroxy-C M alkyl-, phenyl, phenyl-CMalkyl-, C^aUcyl-oxy-C^alky!- mono- or 
di(CMalkyl)amino- or amino-caibonyl-; 

x) Het 16 represents a heterocycle selected from piperidinyl or pyirolidinyl; 
5 xi) Ar 5 represents phenyl. 

It is also an object of the present invention to provide the use of the intermediates of 
formula (HI), (XXX) or (XXXIII) in the synthesis of a compound of formula (I). 

10 The compounds of the present invention, including the compounds of formula (I) and 
the intermediates of formula (HI), (XXX) and (XXXHI) are useful because they 
possess pharmacological properties. They can therefore be used as medicines. 

As described in the experimental part hereinafter, the growth inhibitory effect and 
15 anti-tumour activity of the present compounds has been demonstrated in vitro, in 
enzymatic assays on the receptor tyrosine kinases EGFR, ErbB2, ErbB4, F1T3, BLK 
or^the Sar kinase family such as for example Lyn, Yes cSRC. In an alternative assay, 
the growth inhibitory effect of the compounds was tested on a number of carcinamo 
cell lines, in particular in the ovarian carcinoma cell line SKOV3 and the squamous 
20 carcinoma cell line A43 1 using art known cytotoxicity assays such as MTT. 

Accordingly, the present invention provides the compounds of formula (I) and their 
pharmaceutical^ acceptable N-oxides, addition salts, quaternary amines and 
stereochemically isomeric forms for use in therapy. More particular in the treatment 
25 or prevention of cell proliferation mediated diseases. The compounds of formula (I) 
and their pharmaceutically acceptable #-oxides, addition salts, quaternary amines and 
the stereochemically isomeric forms may hereinafter be referred to as compounds 
according to the invention. 

30 Disorders for which the compounds according to the invention are particularly useful 
are atherosclerosis, restenosis, cancer and diabetic complications e.g. retinopathy. 

In view of the utility of the compounds according to the invention, there is provided a 
method of treating a cell proliferative disorder such as atherosclerosis, restenosis and 
35 cancer, the method comprising administering to an animal in need of such treatment, 
for example, a mammal including humans, suffering from a cell proliferative disorder, 
a therapeutically effective amount of a compound according to the present invention. 
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Said method comprising the systemic or topical administration of an effective amount 
of a compound according to the invention, to animals, including humans. One skilled 
in the art will recognize that a therapeutically effective amount of the EGFR 

5 inhibitors of the present invention is the amount sufficient to induce the growth 

inhibitory effect and that this amount varies inter alia, depending on the size, the type 
of the neoplasia, the concentration of the compound in the therapeutic formulation, 
and the condition of the patient. Generally, an amount of EGFR inhibitor to be 
administered as a therapeutic agent for treating cell proliferative disorder such as 

10 atherosclerosis, restenosis and cancer, will be determined on a case by case by an 
attending physician. 

Generally, a suitable dose is one that results in a concentration of the EGFR inhibitor 
at the treatment site in the range of 0.5 nM to 200 pM, and more usually 5 nM to 10 

15 jiM. To obtain these treatment concentrations, a patient in need of treatment likely 
will be administered between 0.01 mg/kg to 300 mg/kg body weight, in particular 
from 10 mg/kg to 100 mg/kg body weight. As noted above, the above amounts may 
vary on a case-by-case basis. Li these methods of treatment the compounds according 
to the invention are preferably formulated prior to admission. As described herein 

20 below, suitable pharmaceutical formulations are prepared by known procedures using 
well known and readily available ingredients. 

Due to their high degree of selectivity as EGFR inhibitors, the compounds of 
formula (I) as defined above, are also useful to mark or identify the kinase domain 

25 within the receptor tyrosine kinase receptors. To this purpose, the compounds of the 
present invention can be labelled, in particular by replacing, partially or completely, 
one or more atoms in the molecule by their radioactive isotopes. Examples of 
interesting labelled compounds are those compounds having at least one halo which is 
a radioactive isotope of iodine, bromine or fluorine; or those compounds having at 

30 least one * lC-atom or tritium atom. 

One particular group consists of those compounds of formula (I) wherein R* is a 
radioactive halogen atom. In principle, any compound of formula (I) containing a 
halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable 
isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g. 

35 l22 1, 123 1, 125 1, 131 I; radioactive bromides, e.g. 75 Br, 76 Br, '"Br and 82 Br, and radioactive 
fluorides, e.g. 18 F. The introduction of a radioactive halogen atom can be performed 
by a suitable exchange reaction or by using any one of the procedures as described 
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hereinabove to prepare halogen derivatives of formula (I). 

Another interesting form of radiolabelling is by substituting a carbon atom by a 
n C-atom or the substitution of a hydrogen atom by a tritium atom. 

Hence, said radiolabelled compounds of formula (I) can be used in a process of 
5 specifically marking receptor sites in biological material. Said process comprises the 
steps of (a) radiolabelling a compound of formula (I), (b) administering this radio- 
labelled compound to biological material and subsequently (c) detecting the emissions 
from the radiolabelled compound. 

The term biological material is meant to comprise every kind of material which 
10 has a biological origin. More in particular this term refers to tissue samples, plasma 
or body fluids but also to animals, specially warm-blooded animals, or parts of 
animals such as organs. 

When used in in vivo assays, the radiolabelled compounds are administered in an 
appropriate composition to an animal and the location of said radiolabelled 
15 compounds is detected using imaging techniques, such as, for instance, Single Photon 
Emission Computerized Tomography (SPECT) or Positron Emission Tomography 
(PET) and the like. In this manner the distribution of the particular receptor sites 
throughout the body can be detected and organs containing said receptor sites can be 
visualized by the imaging techniques mentioned hereinabove. This process of imaging 
20 an organ by administering a radiolabelled compound of formula (I) and detecting the 
emissions from the radioactive compound also constitutes a part of the present 
invention. 

In yet a further aspect, the present invention provides the use of the compounds 
25 according to the invention in the manufacture of a medicament for treating any of the 
aforementioned cell proliferative disorders or indications. 

The amount of a compound according to the present invention, also referred to here as 
the active ingredient, which is required to achieve a therapeutical effect will be, of 

30 course, vary with the particular compound, the route of administration, the age and 
condition of the recipient, and the particular disorder or disease being treated. A 
suitable daily dose would be from 0.01 mg/kg to 300 mg/kg body weight, in particular 
from 10 mg/kg to 100 mg/kg body weight. A method of treatment may also include 
administering the active ingredient on a regimen of between one and four intakes per 

35 day. 

While it is possible for the active ingredient to be administered alone, it is preferable 
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to present it as a pharmaceutical composition. Accordingly, the present invention 
further provides a pharmaceutical composition comprising a compound according to 
the present invention, together with a pharmaceutically acceptable carrier or diluent. 
The carrier or diluent must be "acceptable" in the sense of being compatible with the 
5 other ingredients of the composition and not deleterious to the recipients thereof. 

The pharmaceutical compositions of this invention may be prepared by any methods 
well known in the art of pharmacy, for example, using methods such as those 
described in Gennaro et al. Remington's Pharmaceutical Sciences (18 th ed., Mack 

10 Publishing Company, 1990, see especially Part 8 : Pharmaceutical preparations and 
their Manufacture). A therapeutically effective amount of the particular compound, in 
base form or addition salt form, as the active ingredient is combined in intimate 
admixture with a pharmaceutically acceptable carrier, which may take a wide variety 
of forms depending on the form of preparation desired for administration. These 

15 pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, 
•: for systemic administration such as oral, percutaneous or parenteral administration; or 
.topical administration such as via inhalation, a nose spray, eye drops or via a cream, 
gel, shampoo or the like. For example, in preparing the compositions in oral dosage 
. form, any of the usual pharmaceutical media may be employed, such as, for example, 

20 water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as 
suspensions, syrups, elixirs and solutions: or solid carriers such as starches, sugars, 
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders, 
pills, capsules and tablets. Because of their ease in administration, tablets and capsules 
represent the most advantageous oral dosage unit form, in which case solid pharma- 

25 ceutical carriers are obviously employed. For parenteral compositions, the carrier will 
usually comprise sterile water, at least in large part, though other ingredients, for 
example, to aid solubility, may be included. Injectable solutions, for example, may be 
prepared in which the carrier comprises saline solution, glucose solution or a mixture 
of saline and glucose solution. Injectable suspensions may also be prepared in which 

30 case appropriate liquid carriers, suspending agents and the like may be employed. In 
the compositions suitable for percutaneous administration, the carrier optionally 
comprises a penetration enhancing agent and/or a suitable wettable agent, optionally 
combined with suitable additives of any nature in minor proportions, which additives 
do not cause any significant deleterious effects on the skin. Said additives may 

35 facilitate the administration to the skin and/or may be helpful for preparing the desired 
compositions. These compositions may be administered in various ways, e.g., as a 
transdermal patch, as a spot-on or as an ointment. 
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It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage. 
Dosage unit form as used in the specification and claims herein refers to physically 

5 discrete units suitable as unitary dosages, each unit containing a predetermined 
quantity of active ingredient calculated to produce the desired therapeutic effect in 
association with the required pharmaceutical carrier. Examples of such dosage unit 
forms are tablets (including scored or coated tablets), capsules, pills, powder packets, 
wafers, injectable solutions or suspensions, teaspoonfiils, tablespoonfiils and the like, 

10 and segregated multiples thereof. 

Experimental part 

Hereinafter, the term 'RT means room temperature, *ADDP' means 1,1- 
15 (azodicarbonyl)dipiperidine, 'DCM' dichloromethane, 'DMA' means 
dimethylacetamide, 'DME' means dimethyl ether, 'DMF' means NJf- 
dimethylformamide, T>MSO* means dimethylsulfoxide, 'DIPE' means diisopropyl 
ether, 'DIPEA' means //-ethyl-iV-(l-methylethyl)- 2-propanamine, *EtOH' means 
ethanol/EtOAc' means ethyl acetate, 'HBTIP means 1- 
20 [bis(dimethylamino)methylene]- H-benzotriazolium, hexafluorophosphate(l-), 3- 
oxide) C LAH' means lithiumaluminiumhydride i.e. UAIH4, C TFA' means 
trifluoroacetic acid and THF' means tetrahydrofuran, TyBOP' means (1-hydroxy- 
lH-benzotriazolato-0)tri-l-pyrrolidinyl-, (T-4> phosphorus(l+), 
hexafluorophosphate(l-), 'NaBH(OAc)3 9 means sodium triacetoxyborohydride, RP 
25 means reversed-phase. 

A. Preparation of the intermediates 
Example Al 

a) Preparation of hexanoic acid, 6-(2-methyl-6-nitrophenoxy)-, methyl ester 
(intermediate 1) 

A mixture of 2-methyl-6-mtro~phenol (0.0065 mol) and K 2 C0 3 (0.026 mol) in NJf- 
30 dimethyl- formamide (DMF) (80 ml) was stirred at 50 °C for 15 min., then 6-bromo- 
,methyl ester hexanoic acid (0.0195 mol) was added dropwise and the reaction 
mixture was stirred for 18 hours at 50°C. After completion, the reaction was quenched 
with ice-water and the mixture was extracted 3 times with toluene. The organic layer 
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was separated, dried (MgS0 4 ), filtered and concentrated. The residue was used as 
such in the next step, yielding 100% of intermediate 1. 

b) Preparation of hexanoic acid, 6-(2-amino-6-methylphenoxy)-, methyl ester 
(intermediate 2) 

A mixture of intermediate 1 (0.013 mol) and ethylamine (0.5 g) in THF (100 ml) was 
hydrogenated with Pt/C 5% (2 g) as a catalyst. After uptake of H 2 (3 equiv.), the 
5 reaction mixture was filtered over a small plug of Dicalite and the filtrate was 

concentrated, yielding 1.4 g of intermediate 2 which was used as such in the next step. 

* 

c) Preparation of hexanoic acid, 6-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-6-methylphenoxy]-, methyl ester (intermediate 3) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline 0.0045 mol) and 
intermediate 2 (0.0056 mol) in 2-propanol (40 ml) was stirred and refluxed for 1 day. 
The reaction mixture was concentrated and the residue, treated with DIPE and this 
10 mixture was stirred overnight The solid was collected by filtration, washed and dried, 
yielding intermediate 3. 

d) Preparation of hexanoic acid, 6-[2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]-6-methylphenoxy]-, methyl ester (intermediate 4) 

A solution of intermediate 3 (0.0045 mol) and NH4OH (1.5 ml) in CH3OH (50 ml) 
was stirred for 18 hours at RT and the solvent was evaporated, yielding intermediate 4 
(impure, used as such in the next reaction step). 

e) Preparation of hexanoic acid, 6-[2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]-6-methylphenoxy] (intermediate 5) 

15 A mixture of intermediate 4 (0.00024 mol), LiOH (0.00047 mol), THF (3 ml), 

CH3OH (1 ml) and H 2 0 (1 ml) was stirred and heated at 70 °C for 30 min. and then 
the reaction mixture was allowed to reach RT. The organic solvent (THF/CH3OH) 
was evaporated and the aqueous concentrate was neutralised with HC1 (IN) filtered 
and the solid retained was washed and dried (vac.) at 65 °C, yielding 0.040 g of 

20 intermediate 5. 

Example A2 

a) Preparation of hexanoic acid, 6-(2-chloro-6-nitrophenoxy)-, methyl ester 
(intermediate 6) 

A solution of 2-chloro-6-nitro- phenol (0.046 mol) in N,N-dimethylformamide (150 
ml) was heated to 50 °C, then K2CO3 (0.069 mol) was added and the reaction mixture 
was stirred for 15 min. 6-Bromo-,methyl ester hexanoic acid (0.069 mol) was added 
25 and the mixture was stirred overnight . The reaction mixture was filtered and the 
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filtrate was concentrated and the residue was used as such in the next step, yielding 
13.88 g of intermediate 6. 

b) Preparation of hexanoic acid, 6-(2-amino-6-chlorophenoxy)- > methyl ester 
(intermediate 7) 

A mixture of intermediate 6 (0.046 mol) and ethanime (2 g) in THF (ml) was 
hydrogenated with Pt/C 5% (3 g) as a catalyst in the presence of DIPE (2 ml). After 
5 uptake of H 2 (3 equiv.), the reaction mixture was filtered over small plug of Dicalite 
the filtrate was concentrated, yielding intermediate 7. 

c) Preparation of hexanoic acid, 6-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-6-chlorophenoxy]-, methyl ester (intermediate 8) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.022 mol) and 
intermediate 7 (0.022 mol) in 2-propanol (170 ml) was stirred and heated at 80 °C for 
2 hours, concentrated and the residue was chromatographed over silica gel (eluent: 
10 DCM/CH3OH 97/3). The product fractions were collected and the solvent was 
evaporated, yielding 5.1 g intermediate 8 (used as such in the next reaction step). 

d) Preparation of 6-quinazolinol, 4-[[3-chloro-2-[(6- 
hydmxyhexyl)oxy]phenyl]amino]-7-methoxy-(intermediate 9) 

A mixture of LAH (0.0246 mol) in THF (40 ml) was stirred at RT. A solution of 
intermediate 8 (0.006 mol) in THF (60 ml) was added dropwise. The reaction mixture 
was stirred for 1 day then, extra LAH (0.0123 mol) was added portionwise. The 

15 mixture was stirred further over the weekend .then, H2O (2 ml) was added dropwise, 
followed by the dropwise addition of a 15 % NaOH soln. (2 ml) and H 2 0 (6 ml). This 
mixture was stirred for 15 min filtered and the filtrate was concentrated The residue 
was stirred in boiling CH 3 CN, filtered and the solid retained was dried (vac.) at 60 
°C. The solids were re-dissolved in CH3OH/DCM (10/90) and this mixture was 

20 neutralised with HC1 (IN). The organic layer was separated, dried (MgSCU), filtered 
and concentrated, yielding 1 g of intermediate 9. 

Example A3 

a) Preparation of hexanoic acid, 6-(4-chloro-2-nitrophenoxy)-, methyl ester 
(intermediate 10) 

A mixture of 4-chloro-6-nitro-phenol (0.029 mol) and K2CO3 (0.035 mol) in DMA 
(80 ml) was stirred at 50 °C for 30 min., then 6-bromo-,methyl ester hexanoic acid 
25 (0.035 mol) was added dropwise and the reaction mixture was stirred for another 18 
hours at 50 °C. After completion, the mixture was filtered and the filtrate was 
neutralised with HC1 (IN), then poured onto ice water and stirred for 30 min. The 
resulting precipitate was collected by filtration, washed, dissolved in DCM, dried 
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(MgSCU), filtered and concentrated, yielding intermediate 10 (used as such in the next 
reaction step). 

b) Preparation of hexanoic acid, 6-(2-amino-4-cMorophenoxy)-, methyl ester 
(intermediate 11) 

A mixture of intermediate 10 (0.026 mol) and ethylamine (1 g) in THF (100 ml) was 
hydrogenated with Pt/C 5% (5 g) as a catalyst in the presence of DDPE (1 ml). After 
5 uptake of H 2 (3 equiv.), and the reaction mixture was filtered over a small plug of 
Dicalite, the filtrate was concentrated, yielding intermediate 11. 

c) Preparation of hexanoic acid, 6-[2-[[6-(ac*tyloxy>7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenoxy]-, methyl ester (intermediate 12) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.014 mol) and 
intermediate 11 (0.014 mol) in 2-propanol (120 ml) was heated at 80 °C and stirred 
for 3 hours. The reaction mixture was filtered and the filtrate was concentrated . The 
10 residue was purified by column chromatography over silica gel (eluent: DCM/CH3OH 
96.5/3.5). The product fractions were collected and the solvent was evaporated to 
dryness, yielding 1.8 g of intermediate 12 (used as such in the next reaction step). 

d) .Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(6- 
hydroxyhexyl)oxy]phenyl]amino]-7-methoxy- (intermediate 13) 

LAH (0.015 mol) was stirred in THF {40 ml) and then a solution of intermediate 12 
(0.0037 mol) in THF (80 ml) was added dropwise under N 2 at RT. The reaction 
15 mixture was stirred over the weekend, then treated with H2O (0.9 ml), aq. NaOH soln. 
(15 %, 0.9 ml) and H 2 0 (2.7 ml). The reaction mixture was filtered, the residue 
washed and the filtrate was concentrated under reduced pressure. The residue was 
stirred in DIPE and the solid was collected by filtration, yielding 0.8 g (53 %) of 
intermediate 13. 

20 

Example A4 

a) Preparation of pentanoic acid, 5-(4-chloro-2-nitrophenoxy)-, methyl ester 
(intermediate 14) 

A mixture of 4-chloro-6-nitrophenol (0.023 mol), K 2 C0 3 (0.027 mol) and NJNf- 
dimethylformamide (80 ml) was stirred at 50 °C for 30 min., then 5-bromo-, 
methylester pentanoic acid (0.027 mol) was added dropwise and the reaction mixture 
25 was stirred for 18 hours at 50 °C. The mixture was filtered and the filtrate was 

neutralised with HC1 (IN). This mixture was poured in ice water and stirred for 30 
min. The resulting precipitate was collected by filtration, washed, re-dissolved in 
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DCM/CH30H(95/5) dried (MgS0 4 ), filtered and concentrated, yielding 6.6 g of 
intermediate 14 (used as such in the next reaction step). 

b) Preparation of pentanoic acid, 5-(2-amino-4-cWorophenoxy)-, methyl ester 
(intermediate 15) 

A mixture of intermediate 14 (0.023 mol) and ethylamine (1 g) in THF (100 ml) was 
hydrogenated with Pt/C 5% (2 g) as a catalyst in the presence of DDPE (1 ml). After 
5 uptake of H2 (3 equiv.), the reaction mixture was over a small plug of Dicalite and the 
filtrate was concentrated, yielding intermediate 15. 

c) Preparation of pentanoic acid, 5-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenoxy]-, methyl ester (intermediate 16) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.0067 mol) and 
intermediate 15 (0.0048 mol) in 2-propanol (60 ml) was stirred and heated at 80 °C 
for 4 hours. The reaction mixture was filtered, the solid retained was washed and 
10 dried 0.7 g. The filtrate was concentrated and the residue (oil) was chromatographed 
over silica gel (eluent: DCM/CH3OH 96.5/3.5). The pure fraction were collected and 
- concentrated, yielding 1 .5 g of intermediate 16. 

■ r * 

' d) ; Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(5- 

hydroxypentyl)oxy]phenyl]amino]-7-methoxy- (intermediate 17) 

A mixture of LAH (0.01 3 mol) in THF (25 m) was stirred at RT under N 2 , then a 
solution of intermediate 16 (0.0032 mol) in THF (45 ml) was added dropwise and the 

15 reaction mixture was stirred overnight. The reaction mixture was treated with water 
(0.8 ml), NaOH (0.8 ml, 15 %) and again water (2.4 ml) and the mixture was stirred 
for 15 min. The mixture was filtered and the filtrate was concentrated, re-dissolved in 
DCM/CH3OH (95/5), neutralised with HC1 (IN), concentrated and then purified over 
silica gel (eluent: DCM/CH3OH 91.5/8.5). The product fractions were collected and 

20 concentrated, yielding 0.400 g of intermediate 17. 

Example A5 

a) Preparation of hexanoic acid, 6-(2-nitrophenoxy)-, methyl ester 
(intermediate 18) 

A mixture of 2-nitro-phenol (0.014 mol) and K 2 C0 3 (0.017 mol) in N, N- 
dimethylformamide (50 ml) was stirred for 15 min. at 50 °C, then 6-bromo-hexanoic 
acid methyl ester (0.017 mol) was added dropwise and the reaction mixture was 
25 stirred for 18 hours at 50 °C. The reaction mixture was filtered and poured onto ice 
water. The resulting precipitate was filtered, washed and dried, yielding 3.0 g of 
intermediate 1 8 (used as such in the next reaction step). 
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b) Preparation of hexanoic acid, 6-(2-aminophenoxy)-, methyl ester 
(intermediate 19) 

A mixture of intermediate 18 (0.011 mol) in THF (100 ml) was hydrogenated with 
Pt/C 5% (0.5 g) as a catalyst in the presence of DDPE (0.5 ml). After uptake of H 2 (3 
equiv.), the reaction mixture was filtered over a small plug of Dicalite and 
concentrated, yielding intermediate 19. 

c) Preparation of hexanoic acid, 6-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazohnyl]amino]phenoxy]-, methyl ester (intermediate 20) 

5 A mixture of 4«chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.01 1 mol) and 
intermediate 19 (0.01 Imol) in 2-propanol (100 ml) was heated and stirred at 80 °C for 
5 hours. The reaction mixture was concentrated and the residue (oil) was purified over 
silica gel (eluent: DCM/CH 3 OH 96.5/3.5). The product fractions were collected and 
and concentrated, yielding 2.3 g of intermediate 20 (used as such in the next reaction 
10 step). 

d) Preparation of 6-quinazolinol, 4-[[2-[(6-hydroxyhexyl)oxy]phenyl]amino]-7- 
methoxy- (intermediate 21) 

A mixture of LAH (0.020 mol) in THF (30 ml) was stirred at RT and then a solution 

* 

of intermediate 20 (0.005 mol) in THF (50 ml) was added dropwise. The reaction 
mixture was stirred overnight, treated with H2O (1 ml), aqueous NaOH soln. (1 ml, 15 
%) and again with H2O (3 ml). This mixture was filtered , the residue was washed and 
15 the filtrate was neutralised with HC1 (IN). The filtrate was then concentrated and the 
residue was dried (vac.) at 55 °C, yielding 0.5 g of intermediate 21. 

Example A6 

a) Preparation of hexanoic acid, 6-(4-bromo-2-nitrophenoxy)-, methyl ester 
(intermediate 22) 

A mixture of 4-bromo-2~nitrophenol (0.046 mol) in DMA (100 ml) was heated to 
20 40°C and then K2CO3 (0.046 mol) was added. The reaction mixture was stirred for 15 
min. 6-Bromo-hexanoic acid methyl ester (0.046 mol) was added and the mixture was 
stirred overnight at 40 °C. Extra 6-bromo-hexanoic acid methyl ester (2 g) was added 
and the reaction mixture was stirred for another 2 hours. The mixture was cooled to 
RT and poured into ice water (400 ml). The resulting precipitate was filtered, 
25 dissolved in DCM, dried (MgS0 4 ) and filtered again. Finally, the filtrate was 
evaporated, yielding 14.24 g (90 %) of intermediate 22. 

b) Preparation of hexanoic acid, 6-(2-amino-4-bromophenoxy)-, methyl ester 
(intermediate 23) 
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A mixture of intermediate 22 (0.04 mol) and ethylamine (0.044 mol) in THF (250 
ml) was hydrogenated with Pt/C 5% (2 g) as a catalyst in the presence of DOTS (2 ml). 
After uptake of H 2 (3 equiv.), the reaction mixture was filtered over a small plug of 
Dicalite and concentrated, yielding 12.8 g of intermediate 23 (98 %). 

c) Preparation of hexanoic acid, 6-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazblinyllamino]-4-bromophenoxy]-, methyl ester (intermediate 24) 

5 A mixture of 4-chloro-6-acetoxy-7-methoxyquinazoline hydrochloride (0.00554 mol) 
and intermediate 23 (0.00554 mol) in 2-propanol (10 ml) was heated to 80 °C. After 1 
hour, the reaction mixture was homogeneous and was coloured black. The mixture 
was stirred overnight at RT, concentrated and then purified by column 
chromatography over silica gel. Two product fractions were collected and 

10 concentrated. Fraction 2 was stirred in 2-propanol/DIPE (1/24), filtered and the solid 
retained was dried, yielding intermediate 24. 

d) Preparation of 6-quinazolinol, 4-[[5-bromo-2-[(6- 
hydroxyhexyl)oxy]phenyl]amino]-7-methoxy- (intermediate 25) 

A mixture of intermediate 24 (0.00188 mol) in THF (40 ml) was added dropwise to a 
staled suspension of LAH (0.0075 mol) in THF (20 ml) at RT under N 2 -atm., for 16h. 
The reaction mixture was subsequently treated with H2O (0.4 ml), and after 15 min 1 
15 with aqueous NaOH soln. (0.4 ml, 15 %), and finally with H 2 0 <1 .2 ml) (colour 
change from grey/green to yellow). The reaction mixture was filtered and the filtrate 
was neutralised with HC1 (IN) and concntrated. The residue was stirred in 
CH3CN/DIPE (24/l)and the solid was collected by filtration and dried, yielding 
intermediate 25. 

20 

Example A7 

a) Preparation of heptanoic acid, 7-(4-chloro-2-nitrophenoxy)-, ethyl ester 
(intermediate 26) 

A mixture of 4-chlorOr6-nitro-phenol (0.017 mol) and K 2 C0 3 (0.019 mol) in DMA 
(70 ml) was stirred at 50 °C for 15 min., then 6-bromo-,ethyl ester hexanoic acid 
(0.019 mol) was added and the reaction mixture was stirred overnight at 50 °C. The 
25 resulting precipitate was filtered and the filtrate was concentrated under reduced 
pressure, yielding intermediate 26 (used as such in the next reaction step). 

b) Preparation of heptanoic acid, 7-(2-amino-4-chlorophenoxy)-, ethyl ester 
(intermediate 27) 

A mixture of intermediate 26 (0.017mol) and dimethyl-amine (1 g) in THF (100 ml) 
was hydrogenated with Pt/C 5% (2 g) as a catalyst in the presence of DIPE (1 ml). 
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After uptake of H 2 (3 equiv.), The reaction mixture was filtered over a small plug of 
Dicalite and concentrated, yielding intermediate 27. 

c) Preparation of heptanoic acid, 7-[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenoxy]-, ethyl ester (intermediate 28) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.0051 mol) and 
intermediate 27 (0.006 mol) in 2-propanol (50 ml) was stirred and heated at 80 °C for 
5 6 hours, then the solvent was evaporated under reduced pressure. The crude residue 
was purified by column chromatography over silica gel (eluent: DCM/CH3OH 
97.5/2.5). The product fractions were collected and and concentrated, yielding 2.4 g 
(92 %) of intermediate 28. 

d) Preparation of 6-qranazolinol, 4-[[5-chloro-2-[(7- 
hydroxyheptyl)oxy]phenyl]amino]-7-methoxy- (intermediate 29) 

A mixture of LAH (0.0186 mol) in THF (40 ml) was stirred at RT and then a solution 
10 of intermediate 28 (0.0047 mol) in THF (40 ml) was added dropwise. The reaction 
mixture was stirred for 1 8 hours and extra LAH (0.0092 mol) was added, then the 
resulting mixture was stirred for another 1 day. The reaction mixture was 
■ subsequently treated with H 2 0 (1.5 ml), aq. NaOH soln. (15 %, 1.5 ml) and then H7.O 
(4.5 ml) and the mixture was stirred for 10 min. This mixture was filtered and the 
15 filtrate was neutralised with HC1 (IN), concentrated and the residue was purified by 
column chromatography (silica gel, eluent: DCM/CH3OH 95/5). The product 
fractions were collected and concentrated, yielding 0.5 g (25 %) of intermediate 29. 

Example A8 

a) Preparation of 1-octanol, 8-(4-chloro-2-nitrophenoxy)-, acetate (ester) 
(intermediate 30) 

20 A mixture of 4-chloro-6-nitro-phenol (0.0205 mol), fine molecular sieves (3.5 g), 
DMA, p.a. (50 ml) and K 2 C0 3 (0.0238 mol) was stirred for 1 hour, then 8-bromo- 1- 
octanol-acetate (0.0235 mol) was added and the reaction mixture was heated at 50 °C 
for 16 hours. The mixture was cooled and poured out into ice water, then extracted 
with toluene (2 times 150 ml). The organic layers were combined, dried (MgS0 4 ), 

25 filtered off and the solvent was evaporated (vac). The residue was purified by column 
chromatography over silica gel (eluent: DCM/Hexane 80/20). The product fractions 
were collected and the solvent was evaporated, yielding 6.2 g (87.9 %) of 
intermediate 30. 

b) Preparation of 1-octanol, 8-(2-amino-4-chlorophenoxyK acetate (ester) 
(intermediate 31) 
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A mixture of intermediate 30 (0.018 mol) in THF (100 ml) was hydrogenated with 
Pt/C 5% (1 g) as a catalyst in the presence of thiophene (1 ml) [H178-005]. After 
uptake of H 2 (3 equiv.), the reaction mixture was filtered over a small plug of Dicalite 
and concentrated, yielding 5.6 g of intermediate 3 1 (used as such in the next reaction 
5 step). 

c) Preparation of 6-quinazolinol, 4-[[2-[[8-(acetyloxy)octyl]oxy]-5- 
chlorophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 32) 

A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.01 mol) and 
intermediate 31 (0.01 mol) in 2-propanol (60 ml) was heated at 80 °C for 2 hours and 
the reaction mixture was cooled, then concentrated. DIPE was added and the mixture 
was stirred for 2 hours. The solids were collected and then dried, yielding 5.0 g of 
10 intermediate 32. 

d) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(8- 
hydroxyoctyl)oxy]phenyl]amino]-7-methoxy- (intermediate 33) 

A mixture of intermediate 32 (0.0094 mol) in methanol (100 ml) was heated at 60 °C. 
Then a solution of K 2 C0 3 (0.0 19 mol) in H 2 0 (10 ml) was added dropwise. The 
organic solvent was evaporated and the aqueous concentrate was treated with acetic v 
acid. The resulting precipitate was filtered off, washed with H 2 0 and dried (vac.) at V- 
15 60°C, yielding 3.7 g (88%) of intermediate 33. 

Example A9 

a) Preparation of 1-nonanol, 9-(4-chloro-2-nitrophenoxy)-, acetate (ester) 
(intermediate 34) 

A mixture of 4-chloro-6-nitro-phenol (0.02 mol), DMA, p.a. (70 ml) and K 2 C0 3 
(0.0246 mol) was heated at 50 °C for 1 hour and then 9-bromo, 1-nonanol acetate 
20 (0.024 mol) was added. The reaction mixture was heated over the weekend and 

poured into ice (250 ml). The solids were collected by filtration, dissolved in DCM. , 
dried (MgS0 4 ), filtered and concentrated, yielding 8.6 g of intermediate 34. 

b) Preparation of 1-nonanol, 9-(2-amino-4-chlorophenoxy)-, acetate (ester) 
(intermediate 35) 

A mixture of intermediate 34 (0.023 mol) in THF (200 ml) was hydrogenated at 50°C 
with Pt/C 5% (2 g) as a catalyst in the presence of thiophene (2 ml). After uptake of 
25 H 2 (3 equiv.), the catalyst was filtered off and the filtrate was evaporated (vac.), 
yielding intermediate 35. 

c) Preparation of 6-quinazolinol, 4-[[2-[[9-(acetyloxy)nonyl]oxy]-5- 
chlorophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 36) 
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A mixture of 4-chloro-6-methylcarbonyloxy-7-methoxyquinazoline (0.00099 mol) 
and intermediate 35 (0.0010 mol) in 2-propanol (15 ml) was heated at 80 °C for 1.5 
hours and then the reaction mixture was concentrated under a dry N 2 -flow. DIPE was 
added; the solids were collected and then dried. Yielding intermediate 36 (off-white 

5 solid) Alternatively a mixture of 4-chloro-6-methylcarbonyloxy-7- 

methoxyquinazoline (0.051 mol) and intermediate 35 (0.0051 mol) in 2-propanol (40 
ml) was heated at 80 °C for 4 hours and then the reaction mixture was concentrated 
under a dry N 2 -flow. DIPE was added; the solids were collected and then dried, 
yielding 2.38 g (84.3%) of intermediate 36. 
d) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(9- 
hydroxynonyl)oxy]phenyl]amino]-7-methoxy- (intermediate 37) 

10 K2CO3 (0.34 g) was added to a solution of intermediate 36 (0.00437 mol) in methanol 
(40 ml) and H 2 0 (8 ml) and after 2 hours the resulting precipitate was filtered, giving 
solids (I) and filtrate (I). Filtrate (I) was evaporated and then H 2 0 was added to the 
residue (pH: 10). Acetic acid was added until pH: 5-6 and the mixture was stirred for 
10 inin., then the solids were filtered pff. These solids and solids (J) were combined in 

15 H2Q/CH3OH (20ml/100ml) and then K 2 C0 3 (0.380 g) was added. The reaction :; 
mixture was heated at 60 °C for 30 min. and extra K 2 C03 (0.400 g) was added, then , % 
the resulting mixture was stirred overnight. The solvent was evaporated and the *; 
residue was treated with H 2 0 and acetic acid. The resulting solids were filtered off, 
washed with CH3OH and dried in a vacuum oven at 60 °C, yielding 1.7 g of 

20 intermediate 37. 

» ■ 

Example A 10 

a) Preparation of benzoic acid, 5-hydroxy-2-nitro-4-(phenylmethoxy)- (intermediate 38) 
KOH (75 g) was added to H 2 0 (175 ml), stirred at RT. 4-benzyloxy-5-methoxy-2- 
nitro-benzoic acid (0.031 mol; ) was added portionwise and the suspension was 

25 heated for 12 hours at 75 °C. The reaction mixture was filtered and the filtrate was 
acidified with HC1 (cone). The resulting precipitate was filtered off, stirred in DIPE, 
filtered off and dried, yielding 5.75 g (65%) of intermediate 38. 

b) Preparation of benzoic acid, 5-hydroxy-2-nitro-4-(phenylmethoxy)-, methyl ester 
(intermediate 39) 

A mixture of intermediate 38 (0.020 mol) in thionylchloride (50 ml) was stirred and 
refluxed for 2 hours and the solvent was evaporated under reduced pressure. The 
30 residue was quenched with methanol (50 ml) and the mixture was stirred over the 



WO 2004/105765 



PCT/EP2004/005621 



-79- 

weekend. The solvent was evaporated and then co-evaporated with toluene, yielding 
intermediate 39. 

c) Preparation of benzoic acid, 5-(acetyloxy)-2-nitro-4-(phenylmethoxy>-, methyl ester 
(intermediate 40) 

A mixture of intermediate 39 (0.020 mol) in acetic anhydride (40 ml) and pyridine (6 
ml) was heated to 90 °C and the reaction mixture was stirred for 2 hours. The solvent 
5 was evaporated under reduced pressure and the residue was filtered over silica gel 
(eluent: DCM). The product fractions were collected and the solvent was evaporated, 
yielding 5.4 g (78 %) of intermediate 40. 

d) Preparation of benzoic acid, 5-(acetyloxy)-2-amino-4-(phenylmethoxy)-, methyl ester 
(intermediate 41) 

A mixture of intermediate 40 (0.015 mol) in THF (100 ml) was hydrogenated with 
Pt/C 5% (2 g) as a catalyst in the presence of thiophene solution (1 ml) [H178-032]. 
10 After uptake of H 2 (3 equiv.), the catalyst was filtered off and the filtrate was 
evaporated, .yielding 4.7 g of intermediate 41. 

• ■ 

e) {Preparation of 4(3tf)-quinazolinone, 6-hydroxy-7-(phenylmethoxy)- (intermediate 42) * 

i 

Amixture of intermediate 41 (0.015 mol) and ammonium and formic acid(0.0225 > $ ■ 

mol) in formamide (50 ml) was heated to 150 °C and the reaction mixture was stirred x 
for 4 hours, then the mixture was allowed to reach RT and poured out into ice-water. 
15 The resulting precipitate was filtered off, washed with H 2 0 and dried (vac.) at 60°C, 
yielding 2.9 g (72.5 %) of intermediate 42. 

f) Preparation of 4(3i*)-quinazolinone, 6-(acetyloxy)-7-(phenylmethoxy)- (intermediate 
43) 

A mixture of intermediate 42 (0.011 mol) in monoacetate 1,1-1,1-ethenediol (12 ml) 
and pyridine (2 ml) was heated to 90 °C and the reaction mixture was stirred for 3 
hours, then the mixture was poured out into ice-water. The resulting precipitate was 
20 filtered off, washed and dried, yielding 3.3 g of (97 %) of intermediate 43. 

g) Preparation of 6-quinazolinol, 4-chloro-7-(phenylmethoxy)-, acetate (ester) 
(intermediate 44) 

A solution of intermediate 43 (0.0032 mol) and N,N-dimethylformamide (cat. quant.) 
in thionyl chloride (30 ml) was stirred and refluxed for 6 hours and then the solvent 
was evaporated under reduced pressure and co-evaporated with toluene. The residue 
was dissolved in DCM and washed with NaHC0 3 . The organic layer was separated, 
25 dried (MgS0 4 ), filtered off and the solvent was evaporated. The residue was used as 
such in the next reaction step, yielding 0.6 g (60 %) of intermediate 44. 
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h) Preparation of 1-hexanol, 6-(4-bromo-2-nitrophenoxy)-, acetate (ester) (intermediate 
44a) 

A stirring solution of 4-bromo-2-nitrophenol (0.1 15 mol) in DMA (250 ml) was 
heated at 40°C, then K2CO3 (0. 1 15 mol) was added and the reaction mixture was 
stirred for 15 min. 6-bromo- 1-hexanol, acetate (0.115 mol) was added and the 
mixture was stirred overnight at 40 °C. Extra 6-bromo- 1-hexanol, acetate (4 g) was 
5 added, then the resulting mixture was stirred for 2 hours, cooled to RT and stirred 
overnight. The mixture was filtered off and the filtrate was poured out into ice-water 
(2000 ml) and then extracted with EtOAc. The organic layer was separated, dried 
(MgS0 4 ), filtered off and the solvent was evaporated under reduced pressure, yielding 
39.6 g of intermediate 44a. 

i) Preparation of 1-hexanol, 6-(2-amino-4-bromophenoxy)-, acetate (ester) (intermediate 
45) 

10 A mixture of intermediate 44a (0.105 mol) in THF (250 ml) was hydrogenated with 
Pt/C-5% (3 g) as a catalyst in the presence of thiophene solution (3 ml). After uptake 
of ffe (3 equiy.), the catalyst was filtered off and the filtrate was evaporated under i 
reduced pressure. The residue was dissolved in DIPE and converted into the ,;. 
hydrochloric acid salt (1:1) with HC1 (20 ml, 6N in 2-propanol). The resulting 

15 precipitate was filtered off, washed and dried, yielding 36.91 g (96 %) of intermediate 
45. 

j) Preparation of 6-quinazolinol, 4-[[2-[[6-(acetyloxy)hexyl]oxy]-5- 
bromophenyl]amino]-7-(phenylmethoxy)-, acetate (ester) (intermediate 46) 
A mixture of intermediate 44 (0.0031 mol) and intermediate 45 (0.0031 mol) in 2- 
propanol (50 ml) was heated to 80 °C and the reaction mixture was stirred for 6 hours, 
then the mixture was allowed to reach RT and stirred overnight. Finally, the solvent 
20 was evaporated under reduced pressure, yielding 1 .9 g of intermediate 46. 

k) Preparation of 6-quinazolinol, 4-[[5-bromo-2-[(6-hydroxyhexyl)oxy]phenyl]amino]- 
7-(phenylmethoxy)- (intermediate 47) 

A solution of intermediate 46 (0.0031 mol) in methanol (25 ml) was heated to 60 °C 
and a solution of K2CO3 (0.0062 mol) in H 2 0 (2.5 ml) was added, then the reaction 
mixture was stirred for 18 hours. Extra K2CO3 (0.0031 mol) was added and the 
mixture was stirred for 3 hours at 60 °C. The organic solvent (CH3OH) was 
25 evaporated under reduced pressure and the aqueous concentrate was treated with 
acetic acid. The resulting precipitate was filtered off, washed and dried (vac.) at 60 
°C, yielding 1 .4 g (84 %) of intermediate 47. 
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Example All 

a) Preparation of 6-quinazolinol, 4-[[2-[[6-(acetyloxy)hexyl]oxy]-5- 
bromophenyl]amino]-, acetate (ester) (intermediate 48) 

A mixture of intermediate 45 (0.0045 mol) and 4-chloro-6-quinazolinol acetate (ester) 
(0.0045 mol) in 2-propanol (50 ml) was heated to 80 °C and the reaction mixture was 
stinted for 2.5 hours. The solvent was evaporated under reduced pressure and the 
5 residue was used as such in the next reaction step, yielding intermediate 48. 

b) Preparation of 6-quinazolinol, 4-[[5-bromo-2-[(6-hydnoxyhexyl)oxy]phenyl]amino]- 
(intermediate 49) 

A mixture of intermediate 48 (0.0045 mol) and K 2 C0 3 (0.0135 mol) in H 2 0 (2.5 ml) 
and methanol (25 ml) was stirred at 60 °C for 16 hours and the organic solvent was 
evaporated, then the aqueous concentrate was extracted with CH3OHZDCM. The 
organic layer was separated, dried (MgS0 4 ), filtered off and the solvent was 
10 evaporated The residue was dried (vac.) at 60 °C and used as such in the next 

* ■ ■ 

reaction step, yielding intermediate 49. 

■ . 

Example A12 

a) Preparation of 1-pentanol, 5-[[(4-bromo-2-nitrophenyl)methyl]amino]- (intermediate 
50) 

A solution of 4-bromo-2-nitro- benzaldehyde, (0.013 mol), 5-amino- 1-pentanol 
15 (0.013 mol) and titanium, tetrakis (2-propanolato) (0.014 mol) in EtOH (15 ml) was 
stirred at RT for 1 hour, then the reaction mixture was heated to 50 °C and stirred for 
30 min. The mixture was cooled to RT and NaBEU (0.013 mol) was added 
portionwise. The reaction mixture was stirred overnight and then poured out into ice 
water (50 ml). The resulting mixture was stirred for 20 min., the formed precipitate 
20 was filtered off (giving Filtrate (I)), washed with H2O and stirred in DCM (to dissolve 
the product and to remove it from the Ti-salt). The mixture was filtered and then the 
filtrate was dried (MgSd) and filtered, finally the solvent was evaporated. Filtrate (I) 
was evaporated until EtOH was removed and the aqueous concentrate was extracted 2 
times with DCM. The organic layer was separated, dried (MgS0 4 ), filtered off and the 
25 solvent was evaporated, yielding 3.8 g (93 %) of intermediate 50. 

b) Preparation of carbamic acid, [(4-bromo-2-nitrophenyl)methyl](5-hydroxypentyl)-, 
1,1-dimethylethyl ester (intermediate 51) 
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A solution of intermediate 50 (0.0032 mol) in DMC (20 ml) was stirred at RT and a 
solution of dicarbonic acid, bis(l,l-dimethylethyl) ester (0.0032 mol) in DMC (5 ml) 
was added dropwise. The reaction mixture was stirred for 1 hour at RT and washed 2 
times with H2O. The organic layer was separated, dried (MgSCU), filtered off and the 
5 solvent was evaporated, yielding intermediate 51. 

c) Preparation of carbamic acid, [5-(acetyloxy)pentyl][(4-bromo-2-nitrophenyl)methyl]-, 
1 , 1 -dimethylethyl ester (intermediate 52) 

A solution of intermediate 5 1 (0.0032 mol) and pyridine (0.032 mol) in acetic 
anhydride (15 ml) was stirred at RT for 16 hours, then the solvent was evaporated 
under reduced pressure and co-evaporated with toluene. The residue was used as such 
in the next reaction step, yielding 1.47 g (100 %) of intermediate 52. 

d) Preparation of caibamic acid, [5-(acetyloxy)pentyl][(2-amino-4- 
bromophenyl)methyl]-, 1,1-dimethylethyl ester (intermediate 53) 

10 A mixture of intermediate 52 (0.0033 mol) in THF (50 ml) was hydrogenated with 
Pt/G 5% (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml) [H179- 
007] * After uptake of H 2 (3 equiv.), the catalyst was filtered off and the filtrate was < 
evaporated, yielding intermediate 53. 

e) Preparation of carbamic acid, [[2«[[6-(acetyloxy)-7-methoxy-4-quinazolinyl]amino]- 
4-bromophenyl]methyl][5-(acetyloxy)pentyl]-, 1,1-dimethylethyl ester (intermediate 54) 

A mixture of intermediate 53 (0.0028 mol) and 4-chloro-7-methoxy-, acetate 6- - 
15 quinazolinol (ester) (0.0028 mol) in 2-propanol (50 ml) was heated to 60 °C and the 
reaction mixture was stirred for 1 hour. The solvent was evaporated under reduced 
pressure and the residue was used as such in the next reaction step, yielding 
intermediate 54. 

f) Preparation of carbamic acid, [[4-bromo-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl](5-hydroxypentyl)-, 1,1-dimethylethyl ester 
(intermediate 55) 

A solution of intermediate 54 (0.0028 mol) in methanol (50 ml) was stirred at RT and 
20 a solution of K2CO3 (0.0056 mol) in H2O (5 ml) was added, then the reaction mixture 
was heated to 60 °C and stirred for 18 hours. The organic solvent was removed and 
the aqueous concentrate was acidified with acetic acid. The resulting precipitate was 
filtered off, dissolved in DCM, dried (MgS0 4 ), filtered and the solvent was 
evaporated, yielding 1 .2 g of intermediate 55. 

25 Example A13 
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a) Preparation of 6-heptenoic acid, 7-(4-bromo-2-nitrophenyl>, (6£> (intermediate 56) 
A mixture of NaH, 60% (0.026 mol, free from mineral oil) in DMSO, dry (1 5 ml) was 
heated to 65 °C and the mixture was stirred for 1.5 hour (until the generation of H 2 
stopped), then the suspension (dark green) was cooled to 15 °C and a solution of 5- 
carboxypentyltriphenylphosponium bromide (0.013 mol) in DMSO (10 ml) was 

5 added dropwise. The resulting solution (red) was stirred at RT for 10 min. and a 
solution of 4-bromo-2-nitro-benzaldehyde (0.013 mol; ; 4-Bromo-2- 
nitrobenzaldehyde) in DMSO, dry (8 ml) was added rapidly. The solution (dark 
brown) was stirred for 105 min. and quenched with H 2 0/Et 2 0 (25/75, 100 ml). The 
Et20-layer was removed and the aqueous layer was extracted 2 times with 

10 ethylacetate, then acidified (pH: 1-2) with HC1 (37 %) and extracted again with 
ethylacetate. The organic layer was separated, dried (MgS04), filtered off and the 
solvent was evaporated, yielding intermediate 56. 

. b) preparation of 6-heptenoic acid, 7<4-bromo-2-nitrophenyl)-, methyl ester, (6E> 
(intermediate 57) 

A solution of intermediate 56 (0.013 mol) in concentrated HC1 (0.20 ml) and 
methanol (10 ml) was stirred overnight at RT and then the solvent was evaporated 
15 under reduced pressure. The residue was dissolved in DCM and washed with a 

NaHC0 3 soln. The organic layer was separated, dried (MgS04), filtered off and the 
solvent was evaporated. The residue was filtered over silica gel (eluent: DCM); the 
product fractions were collected and the solvent was evaporated, yielding 0.800 g of 
intermediate 57. 

c) Preparation of benzeneheptanoic acid, 2-amino-4-bromo-, methyl ester (intermediate 
58) 

20 A mixture of intermediate 57 (0.0023 mol) in THF (50 ml) was hydrogenated with 
5% concentrated Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution 
(0.5 ml) [H179-035]. After uptake of H 2 (4 equiv.), the catalyst was filtered off and 
the filtrate was evaporated, yielding 0.72 g of intermediate 58. 

d) Preparation of benzeneheptanoic acid, 2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-bromo-, methyl ester (intermediate 59) 

A mixture of intermediate 58 (0.0023 mol) and 4-chloro-7-methoxy-6-quinazolinol 
25 acetate (ester) (0.0023 mol) in 2-propanol (40 ml) was heated to 80 °C and stirred for 
4 hours, then the solvent was evaporated under reduced pressure. The residue was 
stirred in CH 3 OH/DIPE (1/9); the resulting precipitate was filtered off, washed with 
DBPE and dried (vac.) at 60 °C, yielding 0.55 g of intermediate 59. 
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e) Preparation of 6-quinazolinol, 4-[[5-bromo-2-(7-hydroxyheptyl)phenyl]amino]-7- 
methoxy- (intermediate 60) 

A mixture of LAH (0.005 mol) in 2-propanol (20 ml) was stirred at RT. A solution of 
intermediate 59 (0.001 mol) in 2-propanol (30 ml) was added dropwise, then the 
reaction mixture was stirred overnight. Ethylacetate (20 ml) was added and the excess 
of 4-chloro-7-methoxy-6-quinazolinol acetate (ester) was decomposed with a 10 % 
5 HC1 soln. (5 ml). The organic layer was separated, dried (MgS0 4 ), filtered off and the 
solvent was evaporated. The residue was used as such in the next reaction step, 
yielding intermediate 60. 

» * 

Example A14 

a) Preparation of 1-pentanol, 5-[t(4-bromo-2-nitrophenyl)methyl]methylamino]- 
(intermediate 61) . 

10 A solution of intermediate 50 (0.0047 mol), formaldehyde (0.025 mol) and titanium,, 
tetrakis (2-propanolato) (0.0051 mol) in EtOH (150 ml) was heated to 50 °C and 

stirred for 1 hour, then NaBH 4 (0.026 mol) was added portionwise at RT. The reaction 

• - 

mixture was stirred overnight and then quenched with water (100 ml). The resulting r ? 
mixture was stirred for 1 hour; the formed precipitate was filtered off and washed. c. 
15 The organic filtrate was concentrated, then the aqueous concentrate was extracted 
with DCM and dried. The solvent was evaporated and the residue was filtered over 
silica gel (eluent: DCM/CH3OH from 98/2 to 95/5). The product fractions were 
collected and the solvent was evaporated, yielding 0.5 g of intermediate 61. 

b) Preparation of 1-pentanol, 5-[t(4-bromo-2-nitrophenyl)methyl]methylamino]-, acetate 
(ester) (intermediate 62) 

A solution of intermediate 61 (0.0015 mol) and pyridine (0.015 mol) in acetic 
20 anhydride (8 ml) was stirred overnight at RT, then the solvent was evaporated and co- 
evaporated with toluene, yielding intermediate 62. 

c) Preparation of 1-pentanol, 5-[[(2-amino-4-bromophenyl)methyl]methylamino]-, 
acetate (ester) (intermediate 63) 

A mixture of intermediate 62 (0.0015 mol) in THF (50 ml) was hydrogenated with 
Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml) [H179- 
034]. After uptake of H 2 (3 equiv.), the catalyst was filtered off and the filtrate was 
25 evaporated, yielding 0.5 g of intermediate 63. 

d) Preparation of 6-quinazolinol, 4-[[2-[[{5-(acetyloxy)pentyl]methylamino]methyl]-5- 
bromophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 64) 
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A mixture of intermediate 63 (0.0015 mol) and 4-chloro-7-methoxy-6-quinazolinol 
acetate (ester) (0.0015 mol) in 2-propanol (30 ml) was heated to 80 °C and the 
reaction mixture was stirred for 1 day. The solvent was evaporated under reduced 
pressure and the residue was used as such in the next reaction step, yielding 0.83 g of 
5 intermediate 64. 

e) Preparation of 6-quinazolinol, 4-[[5-bromo-2-[[(5- 

hydroxypentyl)methylamino]methyl]phenyI]amino]-7-methoxy- (intermediate 65) 
A solution of intermediate 64 (0.0015 mol) in methanol (25 ml) was stirred at RT and 
a solution of K 2 C0 3 (0.003 mol) in H2O (2.5 ml) was added, then the reaction mixture 
was heated to 60 °C and stirred for 18 hours. The solvent was evaporated and H2O (20 
ml) was added, then the mixture was neutralised with acetic acid and the formed 
10 precipitate was filtered off. The filtrate was concentrated under reduced pressure and 
the concentrate was extracted with DCM, filtered, then dried (MgS0 4 ) and the 
mixture was concentrated under reduced pressure, yielding 0.5 g (70 %) of 
intermediate 65. 

15 Example A15 

a) Preparation of methanesulfonic acid, trifluoro-, 2-(4-chloro-2-nitrophenyl)ethyl 
ester (intermediate 66) 

A mixture of 2-(4-cMoro-2-nitrophenyl)-ethanol (0.01 mol) and 2,6-di-tert- 
butylpyridine (0.012 mol) in nitromethane (30 ml) was stirred under N 2 at 0°C and a 
mixture of trifluoromethylsulfonic anhydride (0.01 1 mol) in nitromethane (10 ml) was 
added dropwise at 0°C, then the reaction mixture was allowed to reach RT and stirred 
20 for 1 hour, yielding intermediate 66. 

b) Preparation of 1-butanol, 4-[2-(4-chloro-2-nitrophenyl)ethoxy]-, acetate (ester) 
(intermediate 67) 

A mixture of l-acetoxy-4-hydroxybutane (0.01 mol) in nitromethane (10 ml) was 
added dropwise to intermediate 66 and then the reaction mixture was stirred for 1 
hour at 65°C. The mixture was cooled and water was added. The layers were 
separated and the aqueous layer was extracted 2 times with DCM. The organic layer 
25 was separated, dried (MgS0 4 ), filtered off and the solvent was evaporated. The 
residue was purified 2 times by column chromatography over silica gel <eluent 1: 
DCM; eluent 2: hexane/EtOAc 90/10). The product fractions were collected and the 
solvent evaporated, yielding 0.800 g (25%) of intermediate 67 . 

c) Preparation of 1-butanol, 4-[2-(2-amino-4-chlorophenyl)ethoxy]-, acetate (ester) 
(intermediate 68) 
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A mixture intermediate 67 in dioxane (40 ml) was hydrogenated at 40°C with Pt/C 
(0.300 g) as a catalyst in the presence of thiophene solution (0.3 ml). After uptake of 
H2 (3 equiv.), the catalyst was filtered off and the filtrate was evaporated, yielding 
intermediate 68. 

d) Preparation of 6-quinazolinol, 4-[[2-[2-[4-(acetyloxy)butoxy]ethyl]-5- 
cMorophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 69) 

5 A mixture 4-cMoro-6-acetoxy-7-methoxyquinazoline (0.00040 mol) and intermediate 
68 (0.00035 mol) in dioxane (q.s.) was stirred for 3 hours at 80°C and then the 
solvent was evaporated, yielding intermediate 69. 

e) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[2-(4- 
hydroxybutoxy)ethyl]phenyl]amino]-7-methoxy- (intermediate 70) 

A mixture of intermediate 69 (residue) and K2CO3 (0.0144 mol) in H2O (25 ml) and 

EtOH (25 ml) was stirred over the weekend at RT, then H 2 0 (150 ml) was added and 

10 the reaction mixture was extracted 3 times with DCM. The organic layer was 

separated, dried (MgS04), filtered off and the sovent was evaporated. The residue 
■ 

(0.900 g) was purified by HPLC. The product fractions were collected and the 
solvent was evaporated, yielding 0.300 g of intermediate 70 . 

15 Example A16 

a) Preparation of benzaldehyde, 4~chloro-2-nitro- , oxime (intermediate 7 1) 

A mixture of 4-chloro-2-nitrobenzaldehyde (0.01077 mol) and hydroxylamine 
hydrochloride (1: 1) (0.01 184 mol) in pyridine (20ml) was heated on an oil bath for 2 
hours at 80 °C and then the solvent was evaporated under reduced pressure. The 
residue was taken up in CH3OHZDCM (10/90) and the resulting mixture was extracted 
20 with IN HC1 and then washed with a NaHC0 3 solution and water. The organic layer 
was separated, dried (MgSO,*), filtered off and the solvent was evaporated under 
reduced pressure. The residue was dried (vacuum) at 50°C, yielding 1.75 g (81%) of 
intermediate 71. 

b) Preparation of benzaldehyde, 4-chloro-2-nitro-, 0-[8-(acetyloxy)octyl]oxime . 
(intermediate 72) 

K2CO3 (0.00887 mol) was added under heavy stirring to a solution of intermediate 71 
25 (0.00887 mol) in DMSO (25ml), then 8-bromooctyl acetate (0.00887 mol) was added 
and the reaction mixture was stirred for 4 hours at RT. The mixture was heated for 1 
hour on an oil bath at 50-60 °C and then extra 8-bromooctyl acetate (0.669 g) and 
K 2 C0 3 (0.369 g) were added. The reaction mixture was stirred for 4 hours at 50-60 °C 
and cooled. The mixture was poured out into H2O/NH4CI and extracted with EtOAc. 
30 The EtO Ac-layer was dried (MgS0 4 ), filtered off and the solvent was evaporated 
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(vac). The residual oil (4 g) was purified by column chromatography over silica gel 
(eluent: DCM/Hexane 70/30, 80/20, 100/0). The pure product fractions were collected 
and the solvent was evaporated under reduced pressure, yielding 1.34 g of 
intermediate 72. 

c) Preparation of benzaldehyde, 2-amino-4-chloro-, <?-[8-(acetyloxy)octyl]oxime 
(intermediate 73) 

5 A mixture of intermediate 72 (0.0036 mol) in THF (100 ml) was hydrogenated 
overnight under H 2 at RT with Pt/C 5% (0.5 g) as a catalyst in the presence of 
thiophene solution. (1 ml) and then the reaction mixture ivas heated overnight at 
50°C. After uptake of H2, the mixture was filtered and the filtrate was evaporated. The 
residue was taken up in THF (100 ml) and the reaction mixture was hydrogenated 

10 overnight at 50°C with Pt/C 5% (0.3 g) as a catalyst in the presence of thiophene 

solution. (0.1 ml). This mixture in THF (100 ml) was hydrogenated further overnight 
at RT with Pt/C 5% (0.5 g) as a catalyst. After uptake of H 2 (3 equiv.), the catalyst 
was filtered off and the filtrate was evaporated, yielding intermediate 73. 

4 m 

d) Preparation of benzaldehyde, 2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chloro-, £>-[8-(acetyloxy)octyl]oxime (intermediate 74) 

A mixture of 4-chloro-6-acetoxy-7-methoxyquinazoline (0.0021 mol) and 
15 intermediate 73 (0.0022 mol) in 2-propanol, p.a. (30 ml) was heated for 1 hour on an 
oil bath at 80 °C and then the solvent was evaporated. The residue was purified by 
column chromatography over silica gel (eluent: DCM/CH3OH 99.5/0.5 to gradient 
with CH3OH). The pure fractions were collected and the solvent was evaporated, 
yielding 0.300 g of intermediate 74. 

e) Preparation of benzaldehyde, 4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]-, 0-(8-hydroxyoctyl)oxime (intermediate 75) 

20 A mixture of intermediate 74 (0.00026 mol) in CH 3 OH (10 ml) was treated with a 
mixture of K 2 C0 3 (0.001 1 mol) in H2O (1 ml) and then the reaction mixture was 
stirred overnight at RT. The organic solvent (CH3OH) was evaporated and the 
aqueous concentrate was diluted with H2O (30 ml). The resulting mixture was 
acidified with acetic acid until pH: 4-5, then the mixture was stirred for 1 hour and 

25 filtered. The obtained solid was washed with CH3OH (5 ml) and dried in a vacuum 
oven at 60 °C, yielding 0.199 g (78%) of intermediate 75. 

Example A 17 

a) Preparation of 1-octanol, 8-(3-nitrophenoxy)-, acetate (ester) (intermediate 76) 

A mixture of 3-nitrophenol (0.0144 mol) and K2CO3 (0.0144 mol) in 2-propanone (20 
30 ml) was stirred for 2.5 hours at RT and then 8-bromooctyl acetate (0.0144 mol) was 
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added The reaction mixture was stirred for 3 hours at RT and was then stirred and 
refluxed for 18 hours. Extra 8-bromooctyl acetate (0.004 mol) was added and then the 
resulting mixture was stirred and refluxed for 18 hours. The mixture was cooled to 
RT, filtered and the filter residue was washed with 2-propanone. The filtrates were 
5 combined and concentrated under reduced pressure. The concentrate was then 
purified by column chromatography (eluent: Hexane/EtOAc 85/15). The product 
fractions were collected and the solvent was evaporated, yielding intermediate 76. 

b) Preparation of 1-octanol, 8-(3-aminophenoxy)-, acetate (ester) (intermediate 77) 

A mixture of intermediate 76 (0.0123 mol) in THF (50 ml) was hydrogenated at 50°C 
with Pt/C 5% (2 g) as a catalyst in the presence of thiophene solution. (1 ml). After 
10 uptake of Bfe (3 equiv.), the catalyst was filtered off and the filtrate was evaporated, 
yielding 3.6 g of intermediate 77. 

c) Preparation of 6-<juinazolinol, 4-[[3-[[8-(acetyloxy)octyl]oxy]phenyl]amino]-7- 
methoxy-, acetate (ester) (intermediate 78) 

A mixture of intermediate 77 (0.0123 mol) and 4-chloro-6-acetoxy-7- 
methoxyquinazoline ( 0.0123 mol) in 2-propanol (50 ml) was heated at 85°C until 
complete dissolution and then the reaction mixture was cooled to RT. The resulting f 
15 ; precipitate was filtered off, washed with DIPE and dried (vacuum), yielding 5.33 g \u 
(88%) of intermediate 78. 

d) Preparation of 6-quinazolinol, 4-[[3-[(8-hydroxyoctyl)oxy]phenyl]amino]-7- 
methoxy- (intermediate 79) 

A mixture of intermediate 78 (0.00404 mol) and K 2 C0 3 (0.00807 mol) in H 2 0 (8 ml) 
and CH 3 OH (80ml) was heated at 65°C for 18 hours and then the organic solvent was 
evaporated under reduced pressure. The residue was diluted with HfeO and the 
20 resulting mixture was acidified with IN HC1 to pH: 4. The precipitate was filtered off 
and dried (vacuum), yielding 1.5 g (90%) of intermediate 79. 

Example A18 

a) Preparation of 2-propenamide, 3-(4-chloro-2-nitrophenyl)-iV-(3"hydroxypropyl)-, 
(intermediate 80) 

1,1-carbonylbis- 1/7-imidazole (0.009 mol) was added to a mixture of 4-chloro-2- 
25 nitro- cinnamic acid (0.006 mol) in THF (100 ml) at RT and the resulting mixture was 
stirred for 2 hours at RT, giving Mixture (I). Mixture (I) was added portionwise to a 
mixture of 3-amino- 1-propanol (0.06 mol) in THF (100 ml) and the reaction mixture 
was stirred for 2 hours at RT. The solvent was evaporated and the residue was taken 
up in water (100 ml). The aqueous layer was extracted with DCM (3 times 100 ml), 
30 then the organic layers were combined, dried and filtered. The solvent was evaporated 
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under reduced pressure (several co-evaporations with toluene were required). The 
residue was stirred overnight in toluene at RT and the resulting precipitate was 
filtered off, then purified by column chromatography over silica gel (eluent: 
DCM/CH3OH 100/0 to 97/3). The product fractions were collected and the solvent 
5 was evaporated, yielding lg (59 %) of intermediate 80. 

b) Preparation of 2-propenamide, iV^[3-(acetyloxy)propyl]-3-(4-chloro-2- 
nitrophenyl)- (intermediate 81) 

Pyridine (0.035 mol) was added dropwise to a mixture of intermediate 80 (0.0035 
mol) in acetic anhydride (20 ml) at RT and then the reaction mixture was stirred for 1 
hour at RT. Finally, the solvent was evaporated under reduced pressure, yielding 1.1 g 
(100 %) of intermediate 81. 

c) Preparation of benzenepropanamide, iV-[3-(acetyloxy)propyl]-2-amino-4-chloro- 
(intermediate 82) 

10 A mixture of intermediate 81 (0.0033 mol) in THF (50 ml) was hydrogenated at RT 
for 10, days with Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene 
solutipn(0.5 ml). After uptake of H2 (4 equjv.), the catalyst was filtered off and the , 
filtrate was evaporated under reduced pressure. The residue was purified by column ^ 

• « 

chromatography over silica gel (eluent: DCM/CH3OH 99.5/0.5 to 95/5). The product \ 

m 

15 fractions were collected and the solvent was evaporated under reduced pressure, T 
yielding 0.8 g (81 %) of intermediate 82. 

d) Preparation of benzenepropanamide, 2-[[6-(acetyloxy)-7-methoxy-4- 
quinazohnyl]amino]-iV-[3-(acetyloxy)propyl]-4-chloro- (intermediate 83) 

A mixture of intermediate 82 (0.0027 mol) and 4-chloro-6-acetoxy-7- 
methoxyquinazoline (0.0027 mol) in 2-propanol (50 ml) was stirred and iefluxed for 2 
hours and then the solvent was evaporated under reduced pressure. The residue was 
20 purified by column chromatography over silica gel (eluent: DCM/CH 3 OH 99/1 to 
90/10). The product fractions were collected and the solvent was evaporated under 
reduced pressure, yielding 0.91 g (65 %) of intermediate 83. 

e) Preparation of benzenepropanamide, 4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]-iV-(3-hydroxypropyl)- (intermediate 84) 

A mixture of intermediate 83 (0.0017 mol) and potassium carbonate (0.0072 mol) in 
methanol (20 ml) and water (2 ml) was stirred for 1 hour at RT and then the solvent 
25 was evaporated under reduced pressure. The residue was taken up in water and the 
aqueous layer was acidified with acetic acid. The resulting precipitate was filtered off 
and dried, yielding 0.46 g (63 %) of intermediate 84. 
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Example A19 

a) Preparation of 6-quinazolinol, 4-chloro-7-methoxy-, acetate (ester) (intermediate 
85) 

A mixture of 6-(acetyloxy)-7-methoxy-4(l//)-quinazolinone (0.23 mol) and DMF (1 
ml) in thionyl chloride (500 ml) was stirred and refluxed for 5 hours and then the 
reaction mixture was cooled to RT. The solvent was evaporated under reduced 
5 pressure and then co-evaporated with toluene. The residue was dissolved in DCM and 
washed with a saturated aqueous NaHC0 3 solution. The organic layer was separated, 
dried (MgS0 4 ), filtered off and the solvent was evaporated under reduced pressure. 
The residue was stirred in DIPE and then the resulting precipitate was filtered off, 
yielding 55.4 g (95%) of intermediate 85. 

b) Preparation of 6-quinazolinol, 4-[(4-chloro-2-hydroxyphenyl)amino]-7-methoxy-- 
, 6-acetate monohydrochloric acid (intermediate 86) 

10 A mixture of intermediate 85 (0.00696 mol) and 2-amino-5-chloro- phenol (0.00696 
mol) in 2-propanol (100 ml) was heated under stirring for 4 hours at 85°C and the 
reaction mixture was cooled to RT, then the resulting precipitate was filtered off, 

* 

yielding intermediate 86, isolated as a monohydrochloric acid. : 

c) Preparation of 6-quinazolinol, 4-[[4-chloro-2-[(6- 

hydroxyhexyl)oxy]phenyl]amino]-7-methoxy-, 6-acetate (intermediate 87) , j, 

A solution of intermediate 86 (0.00076 mol) in DMA (20 ml) was stirred at RT and 

15 sodium hydride (0.00091 mol) was added portionwise, then the mixture was stirred 
for 30 rain, and a solution of 6-bromo- 1-hexanol (0.00091 mol) in DMA (2 ml) was 
added dropwise. The reaction mixture was stirred overnight at RT and an aqueous 
NH4CI solution (1 ml) was added. The reaction mixture was poured out into ice water 
and the solvent was evaporated. The residue was purified by HPLC and then the 

20 product fractions were collected and the solvent was evaporated, yielding 0.030 g of 
intermediate 87. 

Example A20 

Preparation of boronic acid, (8,9,10,ll,12,13-hexahydro-20-methoxy 
ethanediylidene-19H-pyrimido[4,5-&][6,13,l]benzodioxaazacyclopentaded 
(intermediate 88) 

A mixture of compound 6 (0.0006 mol), 4,4,4 , ,4 , ,5,5,5 , ,5 , «octamethyl^ 2,2'-bi-l,3,2- 
25 dioxaborolane (0.00066 mol), dichloro[l,l f - 

bis(diphenylphosphino)ferrocene]palladium (0.024 g), potassium acetate (0.00092 
mol) and [l,r-biphenyl]-2-yldicyclohexyl- phosphine (0.024 g) in DMSO (5 ml) was 
stirred at 80°C for 2 hours, then the reaction mixture was poured out into ice-water 
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and was stirred for 1 hour. The resulting precipitate was filtered off and then purified 
by column chromatography (eluent: DCM/CH 3 OH from 98/2 to 90/10). The pure 
fractions were collected and the solvent was evaporated, yielding 0.080 g (33 %) of 
intermediate 88. 

5 

Example A21 

a) Preparation of 1-pentanol, 5-[[(4-chloix)-5-fluoro-2-nitrophenyl)methyl]amino]- 
(intennediate 89) 

A solution of 4-chlon>-5-fluoro-2-nitro- benzaldehyde (0.0098 mol), pentanolamine 
(0.0098 mol) and tetrakis (2-propanolato) titanium, (0.011 mol) in EtOH (10 ml) was 
stirred for 1 hour at RT and sodium hydroborate (0.015 mol) was added portionwise, 

10 then the reaction mixture was stirred overnight at RT and H2O was added. The 

mixture was stirred for 15 min. and the precipitate was filtered off. The filtrate was 
evaporated and then the residue was dissolved in DCM and washed with H2O. The 
A organic layer was separated, dried (MgSC>4), filtered off and the solvent was 

evaporated. The residue was purified by column chromatography over silica gel. The 

15 rj product fractions were collected and the solvent was evaporated, yielding 2.3 g (48%) 
of intermediate 89. 

b) Preparation of carbamic acid, [5-(acetyloxy)pentyl][(4-chloi"o-5-fluoro-2- 
nitrophenyl)methyl]-, 1,1-dimethylethyl ester (intermediate 90) 

A solution of intermediate 89 (0.0079 mol) in DCM (20 ml) was treated for 30 min. 
with a solution of tert-butoxycarbonyl anhydride (0.082 mol) in DCM (20 ml) and 
then the reaction mixture was washed with H 2 0 (2 x 20 ml). The organic layer was 

20 separated, dried (MgS0 4 ), filtered off and the solvent was evaporated. The residue 
was dissolved in acetic anhydride (30 ml) and then the solution was treated with 
pyridine (5 ml) and stirred over the weekend. The solvent was evaporated and co- 
evaporated with toluene. The residue was purified by column chromatography over 
silica gel (eluent: DCM). The product fractions were collected and the solvent was 

25 evaporated, yielding 1.4 g (40.9%) of intermediate 90. 

c) Preparation of carbamic acid, [5-(acetyloxy)pentyl][(2-amino-4-chloro-5- 
fluorophenyl)methyl]-, 1,1-dimethylethyl ester (intermediate 91) 

A mixture of intermediate 90 (0.0016 mol), Fe (0.009 mol) and NH4CI (0.016 mol) in 
toluene (40 ml), CH 3 OH (40 ml) and H 2 0 (20 ml) was stirred and refluxed for 2 
hours, then the reaction mixture was cooled and filtered over dicalite. The filtrate was 
evaporated and then the residue was diluted with DCM (50 ml) and washed with H2O. 
30 The organic layer was separated, dried (MgS0 4 ), filtered off and the solvent was 
evaporated, yielding 0.513 g (80%) of intermediate 91. 
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d) Preparation of carbamic acid, [[2-[[6-(aretyloxy)-7-methoxy-4- 
quinazohnyl]amino]-4^Moro-5-fluoropte 1,1- 
dimethylethyl ester (intermediate 92) 

A mixture of intermediate 91 (0.000379 mol) and 4-chloro-6-acetoxy-7- 
methoxyquinazoline (0.000379 mol) in 2-propanol (10 ml) was heated on an oil bath 
for 3 hours at 80°C and then the solvent was evaporated. The residue was purified by 
column chromatography over silica gel (gradient eluent: DCM/CH3OH 100/0 to 
5 99/1). The product fractions were collected and the solvent was evaporated, yielding * 
0.148 g (63%) of intermediate 92. 

e) Preparation of carbamic acid, [[4-chloro-5-fluoro-2-t(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl](5-hydroxypentyl)-, 1,1-dimethylethyl ester 
(intermediate 93) 

A solution of intermediate 92 (0.000239 mol) in CH3OH (10 ml) was treated with a 
solution of K2CO3 (0.00051 mol) in HfeO (1 ml). The reaction mixture was stirred 
S overnight, then the mixture was neutralized with acetic acid and the solvent was 
10 evaporated. The residue was diluted with'DCM and washed with HfeO. The organic 
c layer was separated, dried (MgS04), filtered off and the solvent was evaporated, 
yielding 0. 120 g (93,7%) of intermediate 93. 

i 

Example A22 

a) Preparation of 1-butanol, 4-[[2-(4-chloro-2-nitrophenyl)ethyl]amino]- 
(intermediate 94) 

15 l-amino-4-butanol (0.0300 mol) was added to a stimed suspension of 2-propanol (30 
ml) and molecular sieves (8 g) under N2 at RT and then a mixture of 4-chloro-2-nitro- 
benzeneacetaldehyde (0.0100 mol) in 2-propanol (10 ml) was added dropwise. The 
mixture was stirred for 90 min. and sodium cyanotrihydroborate (0.120 mol) was 
added portionwise (generation of gas). The reaction mixture was stirred overnight and 

20 acidified with 6N HC1 to pH < 2. A saturated aqueous K2CO3 solution was added to 
pH: 10 and the resulting mixture was filtered over dicalite. The residua] fraction was 
washed with 2-propanol and stirred in hot EtOAc, then this mixture was filtered over 
dicalite and the filtrate was evaporated under reduced pressure. The residue was taken 
up in EtOAc and the mixture was extracted with IN HC1 (250 ml), then the layers 

25 were separated to give an aqueous layer(*) and an organic layer (1). 

(*) Aqueous layer was separated, neutralized with K2CO3 and extracted with EtOAc. 
The organic layer was separated, dried (MgSC>4), filtered off and the solvent was 
evaporated under reduced pressure, yielding intermediate 94. (fraction 1). 
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Organic layer (1) was dried (MgS0 4 ), filtered off and the solvent was evaporated 
under reduced pressure. The residue was purified by column chromatography over 
silica gel. The product fractions were collected and the solvent was evaporated 
: yielding intermediate 94. (fraction 2) The product fractions were collected (Yield 
5 100%). 

b) Preparation of carbamic acid, t2-(4-chloro-2-nitrophenyl)ethyl](4-hydroxybutyl)-, 
1,1-dimethylethyl ester (intermediate 95) 
A mixture of intermediate 94 (0.0015 mol) in DCM (10 ml) was stirred at RT and a 
solution of bis(l,l-dimethylethyl) dicarbonate (0.0015 mol) in DCM (5 ml) was 
added dropwise, then the reaction mixture was stirred for 1 hour and an extra solution 
of bis(U-dimethylethyl) dicarbonate (0.0015 mol) in DCM (5 ml) was added. The 
10 resulting mixture was stirred for 1 hour and washed 2 times with water. The organic 
layer was separated, dried (MgS04), filtered off and the solvent was evaporated, 
yielding 0.56g of intermediate 95. 
..\ c) Preparation of carbamic acid, [4-(acetyloxy)butyl][2-(4-chloro-2- 
>:? nitrophenyl)ethyl]-, 1,1-dimethylethyl ester (intermediate 96) 

i$ : A solution of intermediate 95 (0.0015 mol) and pyridine (0.015 mol) in aceticl j 
anhydride (10 ml) was stirred for 18 hours at RT, then the solvent was evaporated . 
15 under reduced pressure and co-evaporated with toluene. The residue was purified over t 
silica gel (eluent: DCM/CH3OH 100/0 to 98/2). The product fractions were collected 3 
and the solvent was evaporated, yielding 0.2g (33%) of intermediate 96 . 

d) Preparation of carbamic acid, [4-(acetyloxy)butyl][2-(2-amino-4- 
chlorophenyl)ethyl]-, 1,1-dimethylethyl ester (intermediate 97) 

A mixture of intermediate 96 (0.0005 mol) in THF (40 ml) was hydrogenated with 
Pt/C 5% (0.1 g) as a catalyst in the presence of thiophene solution. (0.1 ml). After 
20 uptake of Hfe (3 equiv.), the catalyst was filtered off and the filtrate was evaporated, 
yielding (quantitive yield) intermediate 97. 

e) Preparation of carbamic acid, [4-(acetyloxy)butyl][2-[2-[[6-(acetyloxy)-7- 
methoxy-4-quinazohnyl]amino]-4-chlorophenyl]ethyl]-, 1,1-dimethylethyl ester 
(intermediate 98) 

A solution of intermediate 97 (0.0005 mol) and 4-chlorc>-6-acetoxy-7- 
methoxyquinazoline (0.0005 mol) in 2-propanol (15 ml) was stirred for 2 hours at 
80°C and then the solvent was evaporated under reduced pressure. The crude residue 
25 was purified by Flash column chromatography over silica gel (eluent: DCM/CH3OH 
99.8/0.2 to 96/4). The product fractions were collected and the solvent was 
evaporated, yielding 0.150 g of intermediate 98. 
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f) Preparation of carbamic acid, [2-t4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]ethyl](4-hydroxybutyl)-, 1,1-dimethylethyl ester 
(intermediate 99) 

A mixture of intermediate 98 (0.00025 mol) and K 2 C0 3 (0.0005 mol) in methanol (20 
ml) and water (2 ml) was heated and stirred for 1 8 hours at 50°C and then the solvent 
was evaporated under reduced pressure. The aqueous layer was neutralised with acetic 
acid and the product was extracted with DCM. The extract was washed with water, 
5 dried (MgS0 4 ) and filtered off and then the filtrate was evaporated, yielding 0. 130g of 
intermediate 99. 

Example A23 

a) Preparation of benzene, 4-chloro- 1 -(3 -chl oropropoxy)-2-nitro- (intermediate 100) 

Potassium carbonate (0.15 mol) was added portionwise to a mixture of 4-chloro-2- 
10 nitrophenol (0.1 mol) in 2-propanone (500 ml) at RT. The mixture was stirred and 
' refluxed for 30 min. l-bromo-3-chloro- propane (0.11 mol) was added drop wise and 
■i then the reaction mixture was stirred and refluxed for 45 min. Extra l-brorao-3- 
> chloro- propane (0.44 mol) was added, followed by potassium iodide (1 g) and then 
the reaction mixture was stirred and refluxed overnight. The obtained mixture was 
15 filtered and the filter residue was washed with 2-propanone. The filtrate was 
evaporated under reduced pressure and the residue was purified by column 
chromatography over silica gel (eluent: hexane/EtOAc 80/20). The product fractions 
were collected and the solvent was evaporated, yielding 17.30 g (69 %) of 
intermediate 100. 

b) Preparation of ethanol, 2-[[3-(4-chloro-2-nitit)phenoxy)propyl][2-(4- 
morpholinyl)ethyl]amino]- (intermediate 101) 

20 A mixture of 2-(2-morpholinoethylamino)- ethanol (0.0083 mol), intermediate 100 
(0.0085 mol) and sodium carbonate (0.016 mol) in acetonitrile (150 ml) was stirred at 
reflux temperature for 92 hours and the reaction mixture was filtered off. The filtrate 
was evaporated under reduced pressure and the residue was purified over silica gel 
(eluent: DCM/(CH 3 OH/NH 3 ) 99/1 to 95/5). The product fractions were collected and 

25 the solvent was evaporated under reduced pressure, yielding 1 .4 g (44 %) of 
intermediate 101. 

■ 

c) Preparation of ethanol, 2-[[3-(4-chloro-2-nitrophenoxy)propyl][2-(4- 
morpholinyl)ethyl]amino]-, acetate (ester) (intermediate 102) 

Pyridine (0.036 mol) was added to a mixture of intermediate 101 (0.0036 mol) in 
acetic anhydride (25 ml) at RT and then the reaction mixture was stirred for 1 hour at 
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RT. Finally, the solvent was evaporated under reduced pressure, yielding 1 ,6g (100 
%) of intermediate 102. 

d) Preparation of ethanol, 2-[[3-(2-amino-4-chlorophenoxy)propyl][2-(4- 
morpholinyl)ethyl]amino]-, acetate (ester) (intermediate 103) 

A mixture of intermediate 102 (0.0037 mol) in THF (50 ml) was hydrogenated at 
50°C with Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml). 
5 After uptake of H 2 (3 equiv.), the catalyst was filtered off and the filtrate was 
evaporated under reduced pressure. The residue was purified by column 
chromatography over silica gel (eluent: DCM/CH 3 OH 96/4). The product fractions 
were collected and the solvent was evaporated under reduced pressure, yielding 0.88 g 
(60 %) of intermediate 103. 

e) Preparation of 6-quinazolinol, 4-[[2-[3-[t2-(acetyloxy)ethyl] [2-(4- 
morpholinyl)ethyl]amino]propoxy]-5-chlorophenyl]amino]-7-methoxy-, acetate 

* 

(ester) (intermediate 104) 

10 J' A mixture of intermediate 103 (0.0021 mol) and 4-chIoro-6-acetoxy-7- 

I methoxyquinazoline (0.0021 mol) in 2-propanol (100 ml) was stirred at reflux 
4 temperature for 4 hours and DIPEA (0.3 ml) was added, then the reaction mixture was 
stirred and refluxed for 2 hours. Finally, the solvent was evaporated under reduced * £ 
pressure, to give residue (I). A mixture of residue (I) (max. 0.0021 mol), tris[oc-[(l,2- 4 

15 a:4,5-a)-(lE,4E)-l,5-diphenyl-l,4-pentadien-3-one3]di- palladium (=Pd 2 (DBA) 3 ) 
(0.00013 mol), [^r-binaphthaleneJ-^-diylbistdiphenyl- phosphine (=BINAP) 
(0.00026 mol) and calcium oxide (0.021 mol) in dioxane (40 ml) was stirred in a 
sealed tube at 130°C for 16 hours and then the reaction mixture was filtered over 
dicalite. The filtrate was evaporated under reduced pressure and the residue was 

20 purified by column chromatography over silica gel (eluent: DCM/CH3OH 98/2 to 
90/10). The product fractions were collected and the solvent was evaporated under 
reduced pressure, yielding 0.480 g (37 %) of intermediate 104. 
f) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[3-[(2-hydroxyethyl)[2-(4- 
morpholinyl)ethyl]amino]propoxy]phenyl]amino]-7-methoxy- (intermediate 105) 
A mixture of intermediate 104 (0.00073 mol) and potassium carbonate (0.0057 mol) 
in methanol (20 ml) and water (2 ml) was stirred for 16 hours at RT, then the solvent 

25 was evaporated under reduced pressure and the residue was taken up in water. The 
aqueous layer was washed with DCM, acidified with acetic acid until pH: 7 and 
extracted with DCM. The organic layer was dried (MgS0 4 ), filtered off and the 
solvent was evaporated, yielding 0.250g (64 %) of intermediate 105 . 



WO 2004/105765 



PC17EP2004/005621 



-96- 

Example A24 

a) Preparation of benzamide, ^hloro-N-Ce-hydroxyhexylVl-nitro- (intermediate 
106) 

l,r-carbonylbis-l//-imidazole (0.01 mol) was added portionwise to a mixture of 4- 

« 

chloro-2-nitrobenzoic acid (0.01 mol) in DCM (40 ml) at RT and the mixture was 
stirred for 1 hour at RT, then 6-hydroxyhexylamine (0.01 mol) was added dropwise at 
5 RT and the reaction mixture was stirred for 1 hour at RT. The mixture was washed 
with water (40 ml) and with HQ (IN, 40 ml). The organic layer was separated, dried, 
filtered off and the solvent was evaporated under reduced pressure, yielding 1.7 g (57 
%) of intermediate 106. 

b) Preparation of benzamide, A?-[6-(acetyloxy)hexyl]-4-chloro«2-nitro- (intermediate 
107) 

Pyridine (0.057 mol) was added dropwise to a mixture of intermediate 106 (0.0057 
10 mol) in acetic anhydride (26.7 ml) at RT and then the reaction mixture was stirred for 
:: 1 hour at RT. The solvent was evaporated under reduced pressure and the residue was 

» 

■« taken up in water, then the mixture was extracted with toluene. The organic layer was 
.^ separated, dried, filtered off and the solvent was evaporated under reduced pressure, 
yielding 1 .8 g (92 %) of intermediate 107. 

c) Preparation of benzamide, N-[6-(acetyloxy)hexyl]-2-amino-4-chloro- 
(intermediate 108) 

15 A mixture of intermediate 107 (0.0053 mol) in THF (40 ml) was hydrogenated at 
50°C with Pt/C (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml). 
Then the reaction mixture was filtered off and the filtrate was evaporated under 
reduced pressure. The residue was hydrogenated again and after uptake of H2 (3 
equiv.), the catalyst was filtered off and the filtrate was evaporated under reduced 

20 pressure, yielding 1.56 g (94 %) of intermediate 108. 

d) Preparation of benzamide, JV-[6-(acetyloxy)hexyl]-2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chloro- (intermediate 109) 

A mixture of intermediate 108 (0.0042 mol) and 4-chloro-6-acetoxy-7- 
methoxyquinazoline (0.0042 mol) in 2-propanol (100 ml) was stirred at 50°C for 16 
hours and then the solvent was evaporated under reduced pressure. The residue was 
purified by column chromatography over silica gel (eluent: DCM/CH3OH from 99/1 
25 to 90/10). The pure fractions were collected and the solvent was evaporated, yielding 
1 .3g (59%) of intermediate 109. 

e) Preparation of benzamide, 4-chloro-N-(6-hydroxyhexyl)-2-[(6-hydroxy-7- 
methoxy-4-quinazolinyl)amino]- (intermediate 110) 
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Intermediate 109 (0.0023 mol) and potassium carbonate (0.0046 mol) were stirred in 
water (2 ml) and methanol (20 ml) at 50°C for 16 hours, then the reaction mixture was 
concentrated. The residue was acidified with acetic acid and the aqueous layer was 
extracted with DCM. The organic layer was separated, dried, filtered off and the 
5 solvent was evaporated under reduced pressure, yielding 0,99g (97%) of intermediate 
110. 

Example A2S 

a) Preparation of carbamic acid, [(4-broma-2-nitrophenyl)methyl](5-hydroxypentyl)- 
, phenylmethyl ester (intermediate 111) 

Phenylmethyl chlorofonnate (0.033 mol) was added dropwise to a mixture of 
10 intermediate 50 (max. 0.022 mol) and triethylamine (0.04 mol) in DCM (100 ml) at 
RT and then the reaction mixture was stirred for 1 hour at RT. Water (100 ml) was 
adde and the mixture was stirred for 30 min. at RT. The organic layer was separated, 
j, dried, filtered off and the solvent was evaporated under reduced pressure. The residue 
> 'was purified by column chromatography (eluent: DCM/CH3OH 99.5/0.5). The 
15 ^product fractions were collected and the solvent was evaporated, yielding 6.8 g {68 
%) of intermediate 111. 
- < b) Preparation of caibamic acid, [(2-amino-4-bromophenyl)methyl](5- 
hydroxypentyl)-, phenylmethyl ester (intermediate 112) 

A mixture of intermediate 111 (0.015 mol) in EtOAc (200 ml) was hydrogenated for 
40 hours with Pt/C 5% (2 g) as a catalyst in the presence of thiophene solution (3 ml). 
After uptake of H2 (3 equiv.), the catalyst was filtered off and the filtrate was 
20 evaporated under reduced pressure, yielding 6.3 g of intermediate 112. 

c) Preparation of carbamic acid, [[2-[[6-(acetyloxy>7-methoxy-4- 
quinazolinyl]ainino]-4-bromophenyl]methyl](5-hydroxypentyl>, phenylmethyl ester 
.HC1 (1:1) (intermediate 113) 

A solution of 6-acetoxy-4-chloro-7-methoxyquinazoline (0.015 mol) in 2-propanol 
(q.s.) was added to a solution of intermediate 1 12 (0.015 mol) in 2-propanol <q.s.) at 
60°C and then the reaction mixture was stirred for 1 hour at 70°C. The solvent was 
evaporated under reduced pressure and the obtained residue was stirred in hexane. 
25 The resulting precipitate was filtered off and dried, yielding 9.35 g (98 %) of 
intermediate 113, isolated as a hydrochloric salt (1:1). 

d) Preparation of carbamic acid, [[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-bromophenyl]methyl](5-chloropentyl)-, phenylmethyl ester 

(intermediate 1 14) 
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Methanesulfonyl chloride (0.12 mol) was added to a solution of intermediate 113 
(0.0125 mol) in l-methyl-2-pyrrolidinone(50 ml) at RT and the reaction mixture was 
stirred for 1 hour at 90°C The mixture was poured out into water (300 ml) and the 
aqueous layer was extracted with EtOAc (3 x 100 ml). The organic layer was 
5 separated, washed with water (2 x 200 ml), dried, filtered off and the solvent was 
evaporated under reduced pressure. The obtained residue was purified by column 
chromatography (eluent: DCM/CH 3 OH 99.5/0.5 to 94/6). The pure fractions were 
collected and the solvent was evaporated under reduced pressure, yielding 3.9 g of 
intermediate 114. 

10 

Example A26 

a) Preparation of glycine, N-[(4-chloro-2-nitrophenyl)acetyl]-, ethyl ester 
(intermediate 115) 

A slurry of 4-chloro-2-nitro- benzeneacetic acid (0.0051 mol) and 1-hydroxy- lfl- 
^betizotriazole (0.0051 mol) in DCM (50 ml) was treated with l,l'-carbonylbis-lJf- 
f, imidazole (0.0051 mol), then after 10 min. DIPEA (0.0051 mol) was added, followed 
15 by glycine hydrochloride, ethyl ester (0.0051 mol). The reaction mixture was stirred 
for 2 hours and was washed with water (50 ml), with a Na 2 C0 3 solution (30 ml) and 
with IN HC1. The organic layer was separated, dried (MgS0 4 ), filtered off and the 
solvent was evaporated. DBPE (100 ml) was added to the obtained residue and after 
stirring the resulting solids were collected, yielding 1.1 g of intermediate 115. 

b) Preparation of glycine, N-[(2-amino-4-chlorophenyl)acetyl]-, ethyl ester 
(intermediate 116) 

20 A mixture of intermediate 1 15 (0.023 mol) in THF (250 ml) was hydrogenated with 
Pt/C (2.0 g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of 
H2 (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The 
obtained residue was suspended in DffE, then the suspension was stirred at boiling 
temperature, cooled and the desired product was collected, yield 6.2 g of intermediate 

25 116. 

c) Preparation of glycine, N-[[2- [[6-(acetyloxy)-7-methoxy-4-quinazolinyl]amino]-4- 
chlorophenyl]acetyl]-, ethyl ester (intermediate 1 17) 

A mixture of intermediate 85 (0.00050 mol) and intermediate 116 (0.00050 mol) in 2- 
propanone (5 ml) was stirred for 16 hours in a pressure tube at 80°C (oil bath 
temperature), then the reaction mixture was filtered and the filter residue was air- 
dried, yielding 0.165 g of intermediate 117. 
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d) Preparation of glycine, N-[[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]acetyl]-, ethyl ester (intermediate 118) 

A mixture of intermediate 1 17 (0.0244 mol) in NH3/CH3OH (7N) (50 ml) and CH 3 OH 
(100 ml) was stirred overnight at RT and then the solvent was evaporated under 
reduced pressure and at RT. Finally, the obtained residue was dried (vac.) overnight at 
60°C, yielding 8.2 g (75 %) of intermediates 118. 

e) Preparation of glycine, N-[[4-chloro-2-[[6-[3-[[(l,l- 
dimethylethoxy)carbonyl]amino]propoxy]-7-methoxy-4- 
quinazolinyl]amino]phenyl]acetyl]-, ethyl ester (intermediate 119) 

5 A mixture of intermediate 118 (0.00308 mol) and cesium carbonate (0.0154 mol) in 
DMA (20 ml) was stirred for 1 hour at RT, then W-(3-bromopropyl)carbamate 
(0.00308 mol) was added and the reaction mixture was stirred for 1 hour at RT. Extra 
AK3-bromopropyl)carbamate (0.00308 mol) was added and the resulting mixture was 
stirred overnight. The mixture was filtered and the filter residue was washed with 
10 a DMA. The filtrates were combined and concentrated under reduced pressure. The 
\i crude concentrate was purified by column chromatography (eluent: DCM/CH3OH 
u lOO/O to 95/5). The pure product fractions were collected and the solvent was 
evaporated under reduced pressure, yielding intermediate 119. 

f) Preparation of glycine, N-[[2-[[6-(3-aminopropoxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenyl]acetyl]-, ethyl ester (intermediate 120) 

A mixture of intermediate 1 19 (0.003 mol) in TFA (50 ml) and DCM (50 ml) was 
15 stirred for 1 hour at RT, then the reaction mixture was concentrated under reduced 
pressure and the concentrate was used as such in the next reaction step without further 
purification, yielding intermediate 120. 

g) Preparation of glycine, N-[[2-[[6-(3-aminopropoxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenyl]acetyl]- (intermediate 121) 

A mixture of intermediate 120 (0.003 mol) and LiOH .H 2 0 (0.018 mol) in ethanol (15 
ml) and water (1 ml) was stirred for 2 hours and then this reaction mixture was used 
20 as such in the next reaction step without further purification, yielding intermediate 
121. 

Example A27 

a) Preparation of 1-pentanol, 5-[[(4-bromo-5-fluoro-2-nitrophenyl)methyl]amino]- 
(intermediate 122) 

Reaction under N 2 : a mixture of 4-bromo-5-fluoro-2-nitro- benzaldehyde (0.0379 
25 mol) and 5-amino- 1-pentanol (0.0379 mol; 97 %) in 1,2-dichloro- ethane (150 ml) 
was stirred for 20 min. and NaBH(OAc) 3 (0.0417 mol) was added at RT, then the 
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reaction mixture was stirred overnight at RT (after 2 hours, extra NaBH(OAc) 3 (q.s.) 
was added). The mixture was washed with a saturated NaHCC>3 solution. The organic 
layer was separated, dried (MgSC>4), filtered off and the solvent was evaporated. The 
residue was purified by column chromatography (eluent: DCM/(CH 3 OHZNH 3 ) 90/10). 
5 The pure product fractions were collected and the solvent was evaporated, yielding 
10.5 g of intermediate 122. 

b) Preparation of carbamic acid, [(4-bromo-5-fluoro-2-nitrophenyI)methyl](5- 
hydroxypentyl)-, 1,1-dimethylethyl ester (intermediate 123) 
A solution of dicarbonic acid, bis( 1,1-dimethylethyl) ester (0.034 mol) in DCM (20 
ml) was added dropwise to a mixture of intermediate 122 (0.03 1 mol) in DCM (200 
ml) and then the resulting mixture was reacted for 4 hours. The reaction mixture was 
10 washed with water and the organic layer was separated The organic layer was then 
dried (MgS04), filtered off and the solvent was evaporated. The residue was purified 
by column chromatography (eluent: DCM/CH30H 95/5). The product fractions were 
■■. collected and then the solvent was evaporated and co-evaporated with toluene, 
if yielding 9.8 g of intermediate 123. 

5>c) Preparation of carbamic acid, [(2-amino-4-bromo-5-fluorophenyl)methyl](5- 
hydroxypentyl)-, 1,1-dimethylethyl ester (intermediate 124) 

15 A mixture of intermediate 123 (0.0022 mol) in EtOAc (100 ml) was hydrogenated 
with Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution (q.s.). After 
uptake of H2 (3 equiv.), the reaction mixture was filtered over dicalite and the filtrate 
was evaporated. The residue was purified by column chromatography (gradient 
eluent DCM to DCM/CH30H). The pure product fractions were collected and the 

20 solvent was evaporated, yielding 0.623 g of intermediate 124. 

d) Preparation of carbamic acid, [[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazoUnyl]amino]-4-bromo-5-fluorephenyl]methyl](5-hydroxypentyl)-, 1,1- 
dimethylethyl ester (intermediate 125) 

A mixture of intermediate 85 (0.00154 mol) in acetonitrile (3 ml) was warmed to 
60°C and then a solution of intermediate 124 (0.00154 mol) in acetonitrile (3 ml) was 
added dropwise at 60°C. The reaction mixture was stirred for 30 min. at 60°C and 
then cooled to RT. The solvent was evaporated and the residue was purified by 
25 column chromatography over Biotage (gradient eluent: DCM/CH 3 OH). The pure 
product fractions were collected and the solvent was evaporated, yielding 0.800 g of 
intermediate 125. 

e) Preparation of carbamic acid, [[4-bromo-5-fluoro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl](5-hydroxypentyl)-, 1,1-dimethylethyl ester 
(intermediate 126) 
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A solution of potassium carbonate (0.00105 mol) in water (5 ml) was added dropwise 
to a mixture of intermediate 125 (0.00105 mol) in methanol (50 ml) and then the 
reaction mixture was stirred for 1 hour at RT. The solvent was evaporated and the 
residue was extracted with DCM. The organic layer was separated, dried (MgS0 4 ), 
5 filtered off and the solvent was evaporated. The residue was purified by column 
chromatography over Biotage (gradient eluent: DCM/CH3OH). The pure product 
fractions were collected and the solvent was evaporated, yielding 0.590 g of 
intermediate 126. 

f) Preparation of 4,6^thenopyrimido[4,5-b][6,l,12]benzoxadiazacyclopentadecine- 
13(8H)-carboxylic acid, 17-bromo-16-fluoro-9,10,ll,12,14,19-hexahydro-20- 
methoxy-, 1,1-dimethylethyl ester (intermediate 127) 

A mixture of ADDP (0.00166 mol) in THF dry (70 ml) under N 2 was cooled on an ice 
10 bath to 5°C, then tributyl- phosphine (0.00166 mol) was added and the mixture was 
stined for 5 min. at 5°C. A solution of intermediate 126. (0.00055 mol) in THF dry 
; (10 ml) was slowly added dropwise and the reaction mixture was stirred for 20 min. at 
X5°C and was then allowed to reach RT. The mixture was stirred for 3 hours at RT and 
• &the solvent was evaporated. The residue was purified by column chromatography 
15 (gradient eluent: DCM/CH3OH). The pure product fractions were collected and the 
solvent was evaporated, yielding intermediate 127. 

Example A28 

a) Preparation of glycine, N-[[2-[[6-(2-bromoethoxy>-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenyl]acetyl]-, ethyl ester (intermediate 128) 

A mixture of intermediate 118 (0.0138 mol) and cesium carbonate (0.0690 mol) in 
20 DMF (120 ml) was stirred for 30 min. at RT, then 1,2-dibromo- ethane (0.1 17 mol) 
was added and the reaction mixture was stirred overnight at RT. The solvent was 
evaporated under reduced pressure and the residue was co-evaporated with toluene. 
The obtained residue was stirred in DDPE and the desired product was filtered off, 
yielding 6.93 g (91 %) of intermediate 128. 

b) Preparation of glycine, N-[[4-chloro-2-[[7-methoxy-6-[2-[[2-(4- 

morpholinyl)ethyl]armno]ethoxyM eth yl est er 

(intermediate 129) 

25 A mixture of intermediate 128 (0.00181 mol) and 4-morpholineethanamine (0.00907 
mol) in ethanol (20 ml) was heated in a microwave oven for 90 min. at 100°C and 
then the reaction mixture was purified by RP high-performance liquid 
chromatography. The product fractions were collected and the solvent was 
evaporated, yielding 0.39 g (36 %) of intermediate 129. 
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c) Preparation of glycine, N-[t4-chloro-2-[[7-methoxy-6-[2-[[2-(4- 
morphoHnyl)ethyl]an3ino]ethoxy]-4-quinazoUnyl]amino]phenyl]acety]]- 
(intermediate 130) 

A mixture of intermediate 129 (0.00065 mol) and LiOH .HfeO (0.0032 mol) in ethanol 
(20 ml) and water (2 ml) was stirred for 2 hours at RT and then the solvent was 
evaporated under reduced pressure, yielding intermediate 130 (used as such in the 
next reaction step without further purification). 

5 

Example A29 

a) Preparation of benzoic acid, 4-fluoro-, 5-[(4-fluorobenzoyl)amino]-2-nitrophenyl 
ester (intermediate 131) 

A solution of 5-amino-2-riitro- phenol (0.032 mol) and triethylamine (0.065 mol) in 
.DCM (100 ml) was stirred at RT, then a solution of 4-fluoro- benzoyl chloride (0.065 
mol) in DCM (10 ml) was added dropwise and the reaction mixture was stirred for 1 
10 ; J - day at RT. The mixture was washed 2 times with IN HC1 and once with water. The 
^organic layer was separated, dried (MgSC>4), filtered off and the solvent was 
^ evaporated. The obtained residue was stirred in ethanol/hexane (50/50), filtered off 
and dried, yielding 5.25 g of intermediate 131. 

b) Preparation of benzamide, 4-fluoro-N-(3-hydroxy-4-nitrophenyl)- (intermediate 
132) 

A mixture of intermediate 131 (0.0132 mol) in methanol (80 ml) was stirred at RT 
15 and then a solution of NaOCH 3 30% in methanol (0.0132 mol) in methanol (10 ml) 
was added. The reaction mixture was stirred for 30 minutes and the organic solvent 
was evaporated under reduced pressure. The obtained concentrate was stirred in IN 
HQ, then the resulting precipitate was filtered off, washed with water and dried 
(vacuum) at 60°C, yielding 3.3 g of intermediate 132 . 

c) Preparation of benzamide, N-[3-[[6-(acetyloxy)hexyl]oxy]-4-nitrophenyl]-4- 
fluoro- (intermediate 133) 

20 A mixture of intermediate 132 (0.01 1 mol) and potassium carbonate (0.012 mol) in 
DMA (100 ml) was stirred for 1 hour at 60°C, then 6-bromohexyl acetate (0.012 mol) 
was added and the reaction mixture was stirred for 18 hours at 60°C. Extra 6- 
bromohexyl acetate (0.300 g) was added and the mixture was stirred for 5 hours more. 
The resulting mixture was poured out into ice water and was extracted with EtOAc. 

25 The organic layer was separated, dried (MgSCU), filtered off and the solvent was 
evaporated, yielding 4.6 g of intermediate 133. 

d) Preparation of benzamide, N-[3-[[6-(acetyloxy)hexylloxy]-4-aminophenyl]-4- 
fluoro- (intermediate 134) 
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A mixture of intermediate 133 (0.0024 mol) in methanol (75 ml) in a closed vessel 
was hydrogenated overnight at 50°C with Pd/C 10% (1 g) as a catalyst in the presence 
of thiophene solution (1 ml). After uptake of H 2 (3 equiv.), the catalyst was filtered 
off, to give Filtrate (I). A mixture of intermediate 133 (0.0024 mol) in THF (75 ml) 
5 in a closed vessel was hydrogenated overnight at 50°C with Pd/C 10% (1 g) as a 

catalyst in the presence of thiophene solution (1 ml). After uptake of H2 (3 equiv.), the 
catalyst was filtered off, to give Filtrate (II). Filtrate (I) and Filtrate (II) were 
combined and evaporated under reduced pressure, yielding 1.85 g of intermediate 
134. 

e) Preparation of benzamide, N-[3-[[6-(acetyloxy)hexyl]oxy]-4-[[6-(acetyloxy)-7- 
methoxy-4-quinazolinyl]amino]phenyl]-4-fluoro- (intermediiate 135) 

10 A mixture of intermediate 85 (0.0048 mol) and intermediate 134 (0.0048 mol) in 2- 
propanol (80 ml) was stirred for 1 hour at 80°C, then the resulting precipitate was 
filtered off, washed and dried, yielding 1.15 g of intermediate 135. 

f) Preparation of benzamide, 4-fluoro-N-[3-[(6-hydroxyhexyl)oxy]-4«[(6-hydroxy-7- 

. 5\ methoxy-4-quinazolinyl)amino]phenyl]- (intermediate 136) • > 

?M solution of intermediate 135 (0.0019 mol) and potassium carbonate (0.0038 mol) in 
water (4 ml) and methanol (40 ml) was stirred for 1 hour at 50°C, then a mixture of ><. 

15 potassium carbonate (0.26 g) in water (2 ml) was added and the reaction mixture was > 
stirred for 4 hours. The solvent was evaporated under reduced pressure and the 
obtained residue was dissolved in acetic acid (100 %). After stirring for 30 min., the 
solvent was evaporated and the crude residue was stirred in DCM. The formed 
precipitate was filtered off, washed and then stirred in water. The obtained precipitate 

20 was filtered off, washed and dried (vacuum) at 60°C, yielding 0.650 g (66 %) of 
intermediate 136. 

Example A30 

a) Preparation of alanine, N-[(4-chloro-2-nitrophenyl)acetyl]-2-methyl-, ethyl ester 
(intermediate 137) 

A mixture of 4-chloro-2-nitro- benzeneacetic acid (0.00456 mol), 1-hydroxy-l/J- 
25 benzotriazole (0.00456 mol), lj'-carbonylbis-lff-imidazole (0.00456 mol) and 

DIPEA (0.00456 mol) in DCM (20 ml) was stirred at RT for 15 min., then 2-methyl- 
alanine, ethyl ester (0.00456 mol) was added and the reaction mixture was stirred over 
the weekend at RT. The mixture was washed 2 times with a saturated potassium 
carbonate solution, 2 times with IN HC1 and once with water. The organic layer was 
30 separated, dried (MgS0 4 ), filtered off and the solvent was evaporated, yielding 
intermediate 137. 
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b) Preparation of alanine, N-[(2-amino-4-chlorophenyl)acetyl]-2-methyl-, ethyl ester 
(intermediate 138) 

A mixture of intermediate 137 (0.00456 mol) in ethanol (25 mol) and THF {25 ml) 
was hydrogenated at 50°C with Pt/C 5% (0.5 g) as a catalyst in the presence of 
thiophene solution (0.3 ml). After uptake of H 2 (3 equiv.), the catalyst was filtered off 
and the filtrate was evaporated, yielding 0.65 g of intermediate 138. 

c) Preparation of alanine, N-[[2-[[6-(acetyloxy)-7-methoxy-4-quinazolinyl]amino]-4- 
chlorophenyl]acetyl]-2-methyl-, ethyl ester (intermediate 139) 

5 A mixture of intermediate 138 (0.0022 mol) and intermediate 85 (0.0022 mol) in 
acetonitrile (25 ml) was heated to 80°C and stirred for 2 hours. The solvent was 
evaporated and the residue was purified by flash column chromatography (eluent: 
DCM/CH3OH 100/0, 95/5), then the product fractions were collected and the solvent 
was evaporated, yielding 0.68 g of intermediate 139. 

d) Preparation of alanine, N-[[4-chloro-2-[(6-hydroxy-7-methoxy-4- 

... quinazolinyl)amino]phenyl]acetyI]-2-methyl-, ethyl ester (intermediate 140) 
10 r A mixture of intermediate 139 (0.0013 mol) inCH 3 OH/NH 3 (7N) (10 ml) and 

^methanol (10 ml) was stirred for 18 hours at RT and then the solvent was evaporated 
under reduced pressure, yielding 0.600 g of intermediate 140. 

e) Preparation of alanine, N-[[4-chloro-2-[[6-[2-[[(l,l- 
dimethylethoxy)carbonyl]amino]ethoxy]-7-methoxy-4- 
quinazolinyl]amino]phenylJacetyl]-2-methyl-, ethyl ester (intermediate 141) 

A mixture of intermediate 140 (0.0013 mol) and cesium carbonate (0.0063 mol) in 
DMA (20 ml) was stirred for 45 min. at RT, then (2-bromoethyl)- carbamic acid 1,1- 
15 dimethylethyl ester (0.0014 mol) was added and the mixture was stirred for 4 hours. 
Extra (2-bromoethyl)- carbamic acid 1,1 -dimethylethyl ester (0.0014 mol) was added 
and the reaction mixture was stirred overnight at RT. The resulting precipitate was 
filtered off and the filtrate was evaporated, yielding intermediate 141 (quantitative 
yield, used as such in the next reaction step). 

f) Preparation of alanine, N-[[2-[[6-(2-aminoethoxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chlorophenyl]acetyl]-2-methyl-, ethyl ester (intermediate 
142) 

20 A solution of intermediate 141 (0.0013 mol) in TFA (15 ml) and DCM (15 ml) was 
stirred for 1 hour at RT and then the solvent was evaporated, yielding 0.670 g of 
intermediate 142. 

g) Preparation of alanine, N-[[2-[[6-(2-aminoethoxy)-7-methoxy-4- 
quinazdlinyl]amino]-4-chlorophenyl]acetyl]-2-methyl- (intermediate 143) 
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A mixture of intermediate 142 (0.0013 mol) and LiOH . H 2 0 (0.0039 mol) in ethanol 
(20 ml) and water (1 ml) was heated and stirred for 1 hour at 40°C, then extra LiOH 
.H2O (0.01192 mol) was added and the reaction mixture was stirred for 3 hours. 
Again LiOH .H 2 0 (0.00477 mol) was added and the resulting mixture was stirred for 
5 1 hour at 40°C. Finally, the solvent was evaporated under reduced pressure, yielding 
intermediate 143 (Quantitative Yield). 

Example A31 

a) Preparation of beta-alanine, N-[(2-amino-4-chlorophenyl)methyl]-, methyl ester 
(intermediate 144) 

A mixture of p-Alanine, methyl ester, hydrochloride (0.020 mol), 4-chloro-2-nitro- 
10 benzaldehyde (0.010 mol) and potassium fluoride (0.019 mol) in methanol (100 ml) 
was hydrogenated at 50°C for 24 hours with Pt/C (1 g, slurry in THF) as a catalyst in 
the presence of thiophene solution (1 ml, 4% in 2-propanol). After uptake of H2 (4 
. *.equiv.)i the reaction mixture was filtered over dicalite, then the filter residue was 
£ washed with DCM and the solvent was evaporated. The obtained residue was 
15 ^dissolved in methanol and was used as such in the next reaction step, yielding 
intermediate 144. 

b) Preparation of beta-alanine, N-[(2-amino-4-chlorophenyl)methyl]-N-[(l ,1- 
dimethylethoxy)carbonyl]-, methyl ester (intermediate 145) 

Tert-butyl dicarbonate (0.060 mol) was added to intermediate 144 (0.020 moi) and the 
reaction mixture was stilted for 1 hour, then NH3/CH3OH was added and the mixture 
was stirred for 1 hour. The solvent was evaporated and the dry residue was filtered 
20 over silica gel with DCM as eluent. The filter residue was purified by RP high- 
performance liquid chromatography, then the product fractions were collected and the 
solvent was evaporated, yielding 1.206 g (36 %) of intermediate 145. 

c) Preparation of beta-alanine, N-[[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-cWorophenyl]methyl]-N-[(l,l-dimethylethoxy)carbony 
methyl ester (intermediate 146) 

A solution of intermediate 145 (0.0035 mol) in acetonitrile (40 ml) was heated to 
80°C, then intermediate 85 (0.0035 mol) was added and the reaction mixture was 
25 stirred for 4 hours at 80°C. Finally, the solvent was evaporated to dryness, yielding 
intermediate 146 (used as such in the next reaction step). 

d) Preparation of beta-alanine, N-[[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl]-N-[(l,l-dimethylethoxy)carbonyl]-, methyl ester 
(intermediate 147) 
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NH3/CH3OH (7N) (0.035 mol) was added to a solution of intermediate 146 (0.0035 
mol) in methanol (5 ml) and the reaction mixture was stirred for 30 min. at RT. The 
solvent was evaporated and the obtained residue was dissolved in methanol. DIPE 
was added and the resulting precipitate was filtered off and dried, yielding 0.9125g. A 
5 second crop could be obtained by adding heptane to the filtrate, yielding 0.8794 g 
(total: 93 %) of intermediate 147. 

e) Preparation of beta-alanine, N-[[4-chloro-2-[[6-[3-[[(l,l- 
dimethylethoxy)carbonyl]amino]propoxy]-7-methoxy-4- 

quinazolinyl]amino]phenyl]methyll-N-[(l,l-dimethylethoxy)carbonyl]-, methyl ester 
(intermediate 148) 

cesium carbonate (0.00775 mol) was added to a solution of intermediate 147 (0.00155 
mol) in DMF dry (15 ml) and the mixture was stirred for 15 min. at RT, then (3- 
bromopropyl)- carbamic acid 1,1-dimethylethyl ester (0.00155 mol) was added and 
10 . the reaction mixture was stirred overnight at RT. The solvent was evaporated and the 
> residue was dissolved in DCM. This solution was slowly filtered and the filter residue 
tfwas washed with DCM, yielding intermediate 148 (used as such in the next reaction . . , 
sstep). rJ 

f) Preparation of beta-alanine, N-[[2-[[6-(3-aminopropoxy)-7-methoxy-4- • $ 
quinazolinyl]amino]-4-chlorophenyl]methyl]- hydroch;oric acid salt (1:1) . .£ 
(intermediate 149) 

Water (4 ml) was added to a solution of intermediate 148 (0.00155 mol) in dioxane ■ 
15 (10 ml), then hydrochloric acid (4 ml, 36-38%) was added and the mixture was 
stirred until the generation of gas stopped. Extra hydrochloric acid (2 ml, 36-38%) 
was added and the reaction mixture was stirred in a closed vessel for 8 hours. Finally, 
the solvent was evaporated, yielding intermediate 149 (used as such in the next 
reaction step). 

20 

Example A32 

a) Preparation of (R)proline, l-[(4-chloro-2-nitrophenyl)methyl]-, 1,1-dimethylethyl 
ester (intermediate 150) 

Tetrakis (2-propanolato) titanium (0.010 mol) was added to a solution of D-Proline, 
1,1-dimethylethyl ester, hydrochloride (0.010 mol) and 4-chloro-2-nitro- 
benzaldehyde (0.010 mol) in DCM (30 ml), then the mixture was stirred for 1 hour at 
25 RT and NaBH(OAc) 3 (0.01 1 mol) was added. The reaction mixture was stirred for 2 
hours at RT and then water was added. The mixture was filtered over a P2 glass filter 
and washed with DCM, then the organic layer was separated and the aqueous layer 
was extracted 2 times with DCM. The organic layers were combined, dried, filtered 
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off and the solvent was evaporated, yielding intermediate 150 (used as such in the 
next reaction step). 

b) Preparation of (R) proline, l-[(2-amino-4-chlorophenyl)methyl]-, 1,1- 
dimethylethyl ester (intermediate 151) 

A mixture of intermediate 150 (0.01 mol) in ethanol (100 ml) and THF (50 ml) was 
hydrogenated with Pt/C 5% (1 g) as a catalyst in the presence of thiophene solution (1 
5 ml: 4% in DIPE). After uptake of H 2 (3 equiv.), the catalyst was filtered off and the 
filtrate was evaporated. The residue was purified by RP high-performance liquid 
chromatography, then the product fractions were collected and the organic solvent 
was evaporated. The obtained concentrate was filtered and then the filter residue was 
washed with water and dried in an oven, to give 1.0453 g (34 %) of intermediate 151. 
10 The filter was washed with DCM and the aqueous layer was extracted with DCM. 
The organic layer was then dried and filtered over potassium carbonate, to give 
0.0480 g intermediate 151. 
V c) Preparation of (R)proline, l-[[2-[[6Kacetyloxy)-7-methoxy-4- 
4* quinazolinyl]amino]-4-chlorophenyl]methyI]-, 1,1-dimethylethyl ester (intermediate 
i 152) 

Intermediate 85 (0.001 mol) was added to a solution of intermediate 151 (0.001 mol) . . *j 
in 2-propanol (q.s.) and then the reaction mixture was stirred for 2 hours and the f 
15 solvent was evaporated. Extra Intermediate 85 (0.0185 g) was added to the previous 
prepared reaction mixture, then the mixture was stirred for one more hour and the 
solvent was evaporated, yielding intermediate 152. 

d) Preparation of (R)proline, l-[[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl]-, 1,1-dimethylethyl ester (intermediate 153) 

NH3/CH3OH (10 ml) was added to intermediate 152 (0.001 mol) and the reaction 
mixture was shaken for 1 hour and then the solvent was evaporated, yielding 
20 intermediate 153 (used as such in the next reaction step). 

e) Preparation of (R)proline, l-[[4-chloro-2-[[6-(3-cyanopropoxy)-7-methoxy-4- 
quinazolinyl]amino]phenyl]methyl]-, 1,1-dimethylethyl ester (intermediate 154) 

A mixture of intermediate 153 (0.0005 mol), 4-bromo-butanenitrile (0.04 ml) and 
cesium carbonate (0.815 g) was stirred overnight at RT and then the reaction mixture 
was stirred for 30 min. at 50°C. Extra 4-bromo-butanenitrile (0.009 ml) was added 
and the mixture was stirred for 4 hours at RT and for another 15 min. at 50°C. The 
25 solvent was evaporated and the residue was dissolved in DCM. This solution was 
filtered over dicalite and the filtrate was evaporated, yielding intermediate 154. 
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f) Preparation of (R)proline, l-[[2-[[6-(4-aminobutoxy)-7-methoxy-4- 
quinazohnyl]amino]-4-chlorophenyl]methyl]-, 1,1-dimethylethyl ester (intermediate 
155) 

A mixture of intermediate 154 (0.0005 mol) in CH3OH/NH3 (40 ml) was 
hydrogenated at 14°C with raney nickel (cat quant.) as a catalyst in the presence of 
thiophene solution (0.1 ml). After uptake of Hfe (2 equiv.), the catalyst was filtered off 
and the filtrate was evaporated, yielding intermediate 155. 

g) Preparation of (R)proline, l-[[2-[[6-(4-aminobutoxy)-7-methoxy-^ 
quinazolinyl]amino]-4-chlorophenyl]methyl]- .TFA (1:1) (intermediate 156) 

5 A solution of intermediate 155 (residue) in TFA/DCMJTIS (90/8/2) (5 ml) was stirred 
for 7-8 hours, then the solvent was evaporated and the obtained residue was dried 
overnight in an oven, yielding intermediate 156, isolated as a trifluoro aceticacid salt. 



Example A33 

a) Preparation of (S)proline, l-[(4-chloro-5-fluorb-2-nitrophenyl)methyl]-, 1,1- 
V;dimethylethyl ester (intermediate 157) 

10 $A solution of l^Proline, 1,1-dimethylethyl ester (0.010 mol) and 4-chloro-5-fluoro-2- 
nitro- benzaldehyde (0.010 mol) in DCM (30 ml) was cooled to 0°C and tetrakis (2- 
propanolato) titanium (0.010 mol) was added, then the mixture was stirred for 1 hour 
at RT and NaBH(OAc) 3 (0.011 mol) was added. The reaction mixture was stirred for 
3 hours at RT and extra tetrakis (2-propanolato) titanium (0.001 mol) and 

15 NaBH(OAc) 3 (0.001 mol) were added. The resulting mixture was stirred for 6 hours 
at RT. Water was added and the mixture was filtered. The organic layer was 
separated, dried, filtered off and the solvent was evaporated, yielding intermediate 
157 (used as such in the next reaction step). 

b) Preparation of (S) proline, l-[(2-amino-4-chloro-5-fluorophenyl)methyl]-, 1,1- 
dimethylethyl ester (intermediate 158) 

A mixture of intermediate 157 (0.009 mol) in EtOAc (150 ml) was hydrogenated with 
20 Pt/C 5% (1 g) as a catalyst in the presence of thiophene solution (1 ml: 4% in DIPE). 
After uptake of Hfe (3 equiv.), the catalyst was filtered off and the filtrate was 
evaporated. The residue was purified by RP high-performance liquid chromatography, 
then the product fractions were collected and the organic solvent was evaporated. Hie 
obtained precipitate was filtered off, washed with water and dried to give 1.1286 g (34 
25 %) of intermediate 158. 

c) Preparation of (S)proline, l-[[2-[[6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chloro-5-fluorophenyl]methyl]-, 1,1-dimethylethyl ester 
(intermediate 159) 
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Intermediate 85 (0.001 mol) was added to a solution of intermediate 158 (0.001 mol) 
in 2-propanol (q.s.) and then the reaction mixture was stirred for 2 hours and the 
solvent was evaporated, yielding intermediate 159 (used as such in the next reaction 
step). 

d) Pjreparation of (S)proline, l-[[4-chloro-5-fluoro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl]-, 1,1-dimethylethyl ester (intermediate 160) 

5 NH3/CH3OH (10 ml) was added to intermediate 159 (0.001 mol) and the reaction 
mixture was shaken for 1 hour and then the solvent was evaporated, yielding 
intermediate 160 (used as such in the next reaction step). 

e) Preparation of (S)proline, l-[[4-chloro-2-[[6-[3-[[(l,l- 
dimethylethoxy)carbonyl]aimno]propoxy 
fluorophenyl]methyl]-, 1,1-dimethylethyl ester (intermediate 161) 

A mixture of intermediate 160 (0.0005 mol), (3-bromopropyl)- carbamic acid, 1,1- 
dimethylethyl ester (0.12326 ml) and cesium carbonate (0.815 g) was stirred 
10 overnight at RT and then the reaction mixture was stirred for 30 min. at 50°C. Extra 
:(3-bromopropyl)- carbamic acid, 1,1-dimethylethyl ester (0.013 g) was added and the 
. <5oiixture was stirred for 4 hours at RT and for another 15 min. at 50°C. The solvent ■ 
was evaporated and the residue was dissolved in DCM. This solution was filtered over ^ 
dicalite and the filtrate was evaporated, yielding intermediate 16L j, 

f) Preparation of (S)proline, l-[[2-[[6-(3-aminopropoxy)-7-methoxy-4- 
quinazolinyl]amino]-4-chloro-5-fluorophenyl]methyl]- 

.TFA salt (intermediate 162) 
15 A solution of intermediate 161 (residue) in TFA/DCM/TIS (90/8/2) (25 ml) was 

stirred overnight, then the solvent was evaporated and the obtained residue was dried 
overnight in an oven at 80°C, yielding intermediate 162, isolated as trifluoroacetic 
acid salt. 

20 Example A34 

a) Preparation of 5-hexenamide, N-[(2-amino-4-chlorophenyl)methyl]- (intermediate 
163) 

A mixture of 5-hexenoic acid (0.0075 mol) and PL-DCC resin (0.015 mol; Polymer 
Laboratories: 3417) in DCM (100 ml) was stirred for 15 min. at RT, then 2-amino-4- 
chloro- benzenemethanamine (0.01125 mol) was added and the resulting mixture was 
stirred for 3 hours. After addition of methylisocyanate polystyrene (0.01 125 mol; 
25 Novabiochem: 01-64-0169), the reaction mixture was stirred for 4 hours, filtered and 
then the solvent was evaporated, yielding 1.43 g (76 %) of intermediate 163. 
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b) Preparation of 5-hexenamide, N-[[4-chloro-2-[<6-hydroxy-7-methoxy-4- 
qiiinazolinyl)airdno]phenyl]methyl]- (intermediate 164) 

A solution of intermediate 163 (0.0057 mol) and intermediate 85 (0.0052 mol) in 2- 
propanol (20 ml) was stirred for 5 hours at 60°G and then the mixture was cooled. 7N 
NH 3 in methanol (20 ml) was added and the reaction mixture was stirred for 2 hours 
at RT. Finally, the solvent was evaporated, yielding 1.5 g of intermediate 164. 

c) Preparation of 5-hexenamide, N-[[4-chloro-2-t[7-methoxy-6-(4-pentenyloxy)-4- 
quinazolinyl]amino]phenyl]methyl]- (intermediate 165) 

5 A mixture of intermediate 164 (0.0018 mol) and cesium carbonate (0.0090 mol) in 
DMF (20 ml) was stirred for 15 min., then 5-bromo- 1-pentene <0.0021 mol) was 
added and the reaction mixture was stirred overnight at RT. Water and DCM were 
added and the layers were separated. The organic layer was washed with a 10 % citric 
acid solution and with brine, then it was dried (MgS0 4 ), filtered and the solvent was 

10 evaporated. The residue (0.694 g) was then purified by RP high-performance liquid 
chromatography. The product fractions were collected and the solvent was 
evaporated, yielding 0.270 g of intermediate 165. 

Example A35 

a) Preparation of (S)carbamic acid, [l-[[[(4-chloro-2- 
nitrophenyl)methyl]amino]carbonyl]-3-butenyl]-, 1,1-dimethylethyl ester 
(intermediate 166) 

15 l-[bis(dimethylamino)methylene]- Ifl-benzotriazolium, hexafluorophosphate(l-), 3- 
oxide (0.0056 mol) was slowly added to a solution of 2-[[(l,l- 
dimethylethoxy)carbonyl]amino]- 4-pentenoic acid (0.0046 mol), 4-chloro-2-nitro- 
benzenemethanamine (0.0056 mol), 1 -hydroxy- IH-benzotriazole (0.0056 mol) and 
DIPEA (0.93 ml) in DMF (25 ml) and then the reaction mixture was stirred for 3 

20 hours at RT. The mixture was diluted with EtOAc (200 ml) and then washed with a 
10 % aq. citric acid solution (50 ml), with water (50 ml), with an aqueous NaHC0 3 
solution (50 ml) and with brine (50 ml). The organic layer was separated, dried 
(MgS0 4 ), filtered off and the solvent was evaporated, yielding 2.00 g (100 %) of 
intermediate 166. 

b) Preparation of (S)carbamic acid, [l-[[[(2-amino-4- 
chlorophenyl)methyl]amino]carbonyl]-3-butenyl]-, 1,1-dimethylethyl ester 
(intermediate 167) 

25 A mixture of intermediate 166 (0.003 mol) and tm(J£) chloride dihydrate (0.015 mol) 
in ethanol (50 ml) was stirred for 90 min. at 60°C, then the reaction mixture was 
poured out into water and extracted 3 times with toluene. The organic layer was 
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separated, dried (MgSCU), filtered off and the solvent was evaporated (vacuum), 
yielding intermediate 167. 

c) Preparation of (S) carbamic acid, [l-[[[[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenylJmethyl]amino]carbonyl]-3-butenyl]-, 1,1-dimethylethyl 
ester (intermediate 168) 

A solution of intermediate 167 (0.003 mol) and intermediate 85 (0.0025 mol) in 2- 
propariol (150 ml) was stirred overnight at 55°C and then the mixture was cooled 7N 
5 NH 3 in methanol (50 ml) was added and the reaction mixture was stirred for 2 hours 
at RT. Finally, the solvent was evaporated, yielding 2.17 g of intermediate 168. 

d) Preparation of (S) carbamic acid, [l-[[[[4-chloro-2-[[7-methoxy-6-(4- 
pentenyloxy)-4-quinazolinyl]amino]phenyl]methyl]amino]cait)onyl]-3-butenyl]-, 
1,1-dimethylethyl ester (intermediate 169) 

A solution of intermediate 168 (0.0015 mol) and cesium carbonate (0.0075 mol) in 
DMF (30 ml) was stirred for 15 min. at RT, then 5-bromo-l-pentene (0.0018 mol) 
u_was added and the reaction mixture was stirred for 24 hours at RT. Water and DCM 
10 yvere added and the layers were separated. The organic layer was washed with a 10 % ^ 
citric ktid solution and with brine, then it was dried (MgSCU), filtered and the solvent ;>* 
was evaporated, yielding intermediate 169. 

Example A36 

a) Preparation of 1-pentanol, 5-[2-(2-amino-4-chlorophenyl)ethoxy]-, acetate (ester) 
(intermediate 170) 

15 Reaction (I): A mixture of 2,6-bis(l,l-dimethylethyl)- pyridine (0.012 mol) and 4- 
chloro-2-nitro- benzeneethanol (0.01 mol) in 1 ,2-dichloro- ethane (30 ml) was stirred 
under N 2 and at 0°C, then a mixture of triflic anhydride (0.011 mol) in 1 ,2-dichloro- 
ethane (10 ml) was added dropwise at 0°C and the reaction mixture was stirred for 1 
hour at RT, to give Mixture (I). Reaction (II): A solution of 1,5-pentanedioI, 

20 monoacetate (0.01 1 mol) in 1,2-dichloro- ethane (10 ml) was added dropwise to 
Mixture (I) and the resulting mixture was stirred for 1 hour at 65°C. After cooling, 
water was added and the mixture was partitioned between ethanol/DCM. The organic 
layer was separated, dried, filtered off and the solvent was evaporated. The obtained 
residue was purified by flash column chromatography <eluent: DCM/CH 3 OH 100/0, 

25 98/2). The product fractions were collected and the solvent was evaporated, togive 
Mixture (II). A mixture of Mixture (II) (0.0133 mol) in THF (50 ml) was 
hydrogenated 2 times at 50°C with Pt/C (1 g) as a catalyst in the presence of 
thiophene solution (1 ml). After uptake of H 2 (3 equiv.), the catalyst was filtered off 
and the filtrate was evaporated. The obtained residue was purified over silica gel on a 
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glass filter (eluent: Hexane/EtOAc 80/20, 70/30). The product fractions were 
collected and the solvent was evaporated, yielding 1.5 g of intermediate 170. 

b) Preparation of 6-quinazolinol, 4-[[2-[2-[[5-(acetyloxy)pentyl]oxy]ethyl]-5- 
chlorophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 171) 

A mixture of intermediate 170 (0.005 mol) and intermediate 85 (0.005 mol) in 
dioxane (20 ml) was reacted for 16 hours at 80°C and then the solvent wais 
5 evaporated, yielding intermediate 171. 

c) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[2-[(5- 
hydroxypentyl)oxy]ethyl]phenyl]amino]-7-methoxy- (intermediate 172) 

A mixture of intermediatel71 (residue) and potassium carbonate (5 g) in water (50 
ml) and methanol (50 ml) was stirred overnight at RT, then water was added and the 
mixture was extracted with DCM. The organic layer was washed 2 times with water, 
then dried, filtered and the solvent was evaporated. Toluene was added and the 
10 solvent was evaporated again, yielding 2 g of intermediate 172. 

Example A37 

^) Preparation of carbamic acid, [3-(4-chloro-2-nitrophenyl)-2-propynyl]-, 1,1- 
dimethylethyl ester (intermediate 173) 
A mixture of l-bromo-4~chloro-2-nitro- benzene (0.15 mol), 
dichlorobis(triphenylphosphine)-palladium (0.0075 mol) and copper (I) iodide 
15 (0.0075 mol) in triethylamine (300 ml) was stirred at 50°C and 2-propynyl- carbamic 
acid, 1,1-dimethylethyl ester (0.375 mol) was added portionwise, then the reaction 
mixture was stirred for 2 hours at 50°C and the solvent was evaporated. The residue 
was taken up in water and the mixture was extracted with EtOAc. The organic layer 
was separated, dried, filtered off and the solvent was evaporated. The residue was 
20 purified twice by column chromatography (eluent: Hexane/EtOAc 80/20). The 

product fractions were collected and the solvent was evaporated. The obtained residue 
(31.8 g) was stiired in hexane and then the resulting precipitate was filtered off and 
dried, yielding 31.5 g (67.6 %) of intermediate 173. 
b) Preparation of carbamic acid, [3-(2-amino-4-chlorophenyl)propyl]-, 1,1- 
dimethylethyl ester (intermediate 174) 

A mixture of intermediate 173 (0.04 mol) in THF (200 ml) was hydrogenated at 50°C 
25 for with Pt/C (3 g) as a catalyst in the presence of thiophene solution (1 ml) (in the 
meantime, the catalyst was changed 2 times). After uptake of H 2 (6 equiv.), the 
catalyst was filtered off and the filtrate was evaporated, yielding (66 %) of 
intermediate 174. 
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c) Preparation of carbamic acid, [3-[2-[{6-(acetyloxy)-7-methoxy-4- 
quinazolinyl]amino]-4-cMorophenyl]propyl]-, 1,1-dimethylethyl ester (intermediate 
175) 

A mixture of intermediate 174 (0.04 mol) and intermediate 85 (0.035 mol) in 
acetonitrile (100 ml) was reacted for 3 hours at 75 °C and then the reaction mixture 
was cooled. The resulting precipitate was filtered off and dried, yielding 12.2 g (69.6 
%) of intermediate 175. 

d) Preparation of butanoic acid, 4-[[4-[[5-chloro-2-[3-[[(l,l- 
dimethylethoxy)carbonyl]amino]propyl]phenyl]amino]-7-methoxy-6- 
quinazolinyl]oxy]-, ethyl ester (intermediate 176) 

5 A mixture of intermediate 175 (0.00020 mol) and potassium carbonate (0.00072 mol) 
in water (1 ml) and methanol (1 ml) was stirred for 16 hours at RT and then the 
solvent was evaporated. The residue was taken up in water, then the mixture was 
neutralised with NaOAc and extracted with DCM. The organic layer was separated, 
dried, filtered off and the solvent was evaporated, yielding 0.850 g of intermediate 

10 176. 

* 4e) Preparation of butanoic acid, 4-[[4-[t2-(3-aminopropyJ)-5-chlorophenyl]amino]-7- 
methoxy-6-quinazolinyl]oxy]- (intermediate 177) 

A mixture of intermediate 176 (0.00035 mol) in THF (10 ml) / HC1 36% (2 ml) / 
water (3 ml) was reacted for 16 hours at RT and then the solvent was evaporated. The 
obtained residue was stirred in acetonitrile, then the resulting precipitate was filtered 
off and dried, yielding 0.200 g of intermediate 177. 

Example A38 

a) Preparation of carbamic acid, [3-[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]propyl]-, 1,1-dimethylethyl ester (intermediate 178) 

A mixture of hydrochloric acid salt of intermediate 175 (0.056 mol) and potassium 
carbonate (25 g) in water (250 ml) and methanol (200 ml) was stirred for 6 hours at 
RT and then the solvent was evaporated. The residue was taken up in a small amount 
20 of water, then NaOAc (25 g) was added and the mixture was extracted with 

DCM/CH3OH. The organic layer was separated, dried, filtered off and the solvent was 
evaporated. The obtained residue was stirred in DBPE and after filtration the filter 
residue was dried, yielding 23.5 g (91.5 %) of intermediate 178. 

b) Preparation of 6-quinazolinol, 4-[[2-(3-aminopropyl)-5-chlorophenyl]amino]-7- 
methoxy- JHC1 (1:1) (intermediate 179) 

A mixture of intennediate 178 (0.015 mol) in methanol (50 ml) and HCl/2-propanol 
25 (10 ml) was stirred for 16 hours at RT and then the solvent was evaporated. The 
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obtained residue was stirred in DIPE and after filtration the filter residue was dried, 
yielding 6.1 g (94.6 %) of intermediate 179, isolated as a hydrochloric acid salt. 

c) Preparation of acetamide, N-[3-[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]propyl]-2-[(2-hy(koxyethyl)amino]- (intermediate 180) 

Intermediate 179 (0.02 mol), DMF (100 ml) and DIPEA (0.1 mol) were stirred at 0- 
10°C, then a mixture of bromo- acetyl chloride (0.05 mol) in DCM (10 ml) was added 

5 dropwise and the reaction mixture was stirred for 2 hours at RT, to give mixture (J). A 
mixture of 2-amino- ethanol (0.2 mol) in DMF (20 ml) was added dropwise to 
mixture (I) and the resulting mixture was stirred for 5 hours at 60°C. The solvent was 
evaporated and the obtained residue was purified by RP high-performance liquid- 
chromatography. The product fractions were collected and the solvent was 

10 evaporated, yielding 10.7 g of intermediate 180. 

d) Preparation of carbamic acid, [2-[t3-[4-chloro-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]propyl]amino]-2K)xoethyl](2--hydroxyethyl)-, 1,1- 
dimethylethyl ester (intermediate 181) 

•/ A- mixture of intermediate 180 (0.0043 mol) in DCM (50 ml) and THF (50 ml) was 
^stirred and dicarbonic acid, bis(l,l-dimethylethyl) ester (0.0046 mol) was added, then ii. 
the reaction mixture was stirred for 2 hours and the solvent was evaporated. The 
residue was taken up in a small amount of water and the mixture was extracted with* 
15 DCM. The organic layer was separated and the solvent was evaporated. The obtained > \ 

residue was taken up in methanol and then CH3OH/NH3 was added. The mixture was 
stmed for 2 hours and the solvent was evaporated. The residue was purified on a glass 
filter (eluent: DCM/CH3OH 90/10). The product fractions were collected and the 
solvent was evaporated, yielding 0.500 g of intermediate 181. 

20 

Example A39 




Preparation of (intermediate 1 82) 

A mixture of intermediate 179 (0.016 mol) in DMF (80 ml) was stirred and DIPEA 
(0.040 mol) was added, to give Solution (*). 2-(3,5-Dimethoxy-4- 
25 formylphenoxy)ethoxymethyl polystyrene (0.00528 mol, Novabiochem: 01-64-0261) 
previously washed with DCM, was stirred in DCM (120 ml), then tetrakis (2- 
propanolato) titanium (0.016 mol) was added and the mixture was stirred. Solution (*) 
was added and the resulting mixture was stirred for 2 hours. After addition of 
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NaBH(OAc) 3 (0.016 mol), the reaction mixture was stirred for 16 hours and was 
filtered off. The filter residue was washed 2 times with DCM (100 ml)/THF (100 ml), 
3 times with successively DCM (200 ml) and methanol (200 ml) and finally 3 times 
with DCM (200 ml). The washed residue was dried for 16 hours at 50°C and the 
5 desired product was collected, yielding 9.46 g (77 %) of intermediate 182. 

Example A40 

a) Preparation of l,3-dioxolane-2-methanamine, A^[(2-amino-4- 
chlorophenyl)methyl]-N-methyl- (intermediate 183) 

A solution of iV-methyl- l,3-dioxolane-2-methanamine (0.020 mol) and 4-chloro-2- 
nitro- benzaldehyde (0.010 mol) in methanol (200 ml) was hydrogenated at 50°C over 

10 the weekend with Pt/C (cat. quant., slurry in EtOAc) as a catalyst in the presence of 
thiophene solution (q.s., 4 % in THF). After uptake of H 2 (4 equiv.), the reaction 
mixture was filtered over dicalite and the solvent was evaporated. The residue was 
purified by RP high-performance liquid chromatography. The product fractions were 
collected and the organic component of the eluent was evaporated. The precipetate 

15 was filtered off, to give 0.7879 g (31 %) of intermediate 183. 

b) Preparation of 6-quinazolinol, 4-[[5-chlon)-2-[[(l > 3-dioxolan-2- 
ylmethyl)methylamino]methyl]phenyl]amino]-7-methoxy-, acetate (ester) 
(intermediate 184) 

A solution of intermediate 85 (0.00156 mol) and intermediate 183 (0.00156 mol) in 
acetonitrile (15 ml) was stirred for 3 hours at 80°C and then the reaction mixture was 
allowed to cool overnight. The mixture was stirred for another hour at 80°C and then 
3 drops of glacial acetic acid was added. The resulting mixture was stirred at 80°C 
20 and again glacial acetic acid (1 ml) were added. After stirring overnight at 80°C, the 
mixture was cooled to RT and the obtained precipitate was filtered off. The filtrate 
was evaporated and the residue was dried in an oven, yielding intermediate 184 (used 
as such in the next reaction step). 

c) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[[(l,3-dioxolan-2- 
ylmethyl)methylamino]methyI]phenyl]amino]-7-methoxy- (intermediate 185) 

A solution of intermediate 184 (0.00156 mol) in NH3/CH3OH (q.s.) was stirred for 1 
25 hour at RT and then the reaction mixture was filtered, to give filter residue and 

filtrate. The filtrate was triturated with acetonitrile and then the desired product was 
collected, yielding 0.1350 g of intermediate 185. 

d) Preparation of carbamic acid, t3-[[4-[[5-chloro-2-[[(l,3-dioxolan-2- 
ylmethyl)methylamino]methyl]phenyl]amino]-7-methoxy-6- 
quinazolinyl]oxy]propyI]-, 1,1-dimethylethyI ester (intermediate 186) 
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cesium carbonate (0.00464 mol) was added to a solution of intermediate 185 (0.00093 
mol) in DMF (9 ml) and the mixture was stirred for 1 hour at RT. (3-bromopropyl)- 
carbamic acid, 1,1-dimethylethyl ester (0.00093 mol) was added and the reaction 
mixture was stirred overnight at RT, then the solvent was evaporated and the residue 
5 was dissolved in DCM. This solution was filtered over dicalite and the filtrate was 
evaporated to dryness, yielding intermediate 186 (used as such in the next reaction 
step). 

Example A41 

a) Preparation of benzenemethanamine, 4-chloro-A^-methyl-2-nitro-N-2-propenyl- 
(intermediate 187) 

10 A solution of 4-chloro-2-nitro- benzaldehyde (0.010 mol) and JV-methyl- 2-propen-l - 
amine (0.010 mol) in DCM (q.s.) was stirred for 15 hours at RT, then NaBH(OAc) 3 
(0.01 1 mol) was added and the reaction mixture was stirred for 3,5 hours at RT. Extra 
NaBH(OAc) 3 (0.002 mol) was added and the mixture was filtered over silica gel 
(eluent:. DCM). The second fraction was repurified by column chromatography over 

15 silica gel and combined with previously obtained 1st fraction and then the solvent was 
evaporated, yielding 2.0689 g (86 %) of intermediate 1 87. 

b) Preparation of benzenemethanamine, 2-amino-4-chloro-//-methyl-A^-2-propenyl- 
(intermediate 188) 

Tin (II) chloride dihydrate (0.043 mol) was added to a solution of intermediate 187 
(0.0086 mol) in ethanol (40 ml) and after stirring the reaction mixture was heated for 
90 min. at 50°C. A saturated aqueous NaHC0 3 solution was added, followed by 
20 addition of DCM, then the layers were separated and the separated organic layer was 
filtered. The aqueous layer was extracted 3 times with DCM and the separated organic 
layer was filtered again. The filter residue was washed 3 times with DCM and the 
organic layer of the filtrate was separated, then dried, filtered and the solvent was 
evaporated, yielding 1 .3772 g (76 %) of intermediate 1 88. 

c) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(methyl-2- 
propenylamino)methyl]phenyl]amino]-7-methoxy-, acetate (ester) (intermediate 189) 

25 Intermediate 85 (0.0016 mol) was added to a solution of intermediatel88 (0.0016 
mol) in 2-propanol (20 ml), then reaction mixture was stirred for 3 hours at 80°C and 
the desired product was collected, yielding intermediate 189. 

d) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(methyl-2- 
propenylamino)methyl]phenyl]amino]-7-methoxy (intermediate 190) 

A solution of intermediate 189 (0.0016 mol) in NH3/CH3OH (10 ml) was shaken for 1 
hour and then the solvent was evaporated to dryness, yielding intermediate 190. 
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e) Preparation of 4-quinazolinamine, 6-(3-butenyIoxy)-iV-[5-cMoro-2-[(methyl-2- 

propenylamino)methyl]phenyl]-7-methoxy- (intermediate 191) 
A mixture of intermediate 190 (0.00042 mol), 4-bromo-l-butene (0.0005 mol) and 
cesium carbonate (q.s.) in DMF (q.s.) was stirred overnight at RT and then the solvent 
was evaporated. The dry residue was dissolved in DCM and the obtained solution was 
filtered over dicalite, then the desired product was collected, yielding intermediate 
5 19L 

Example A42 

a) Preparation of l#-isoindole-l,3(2fl)-dione, 2-[2-(4-chloro-2-nitrophenyl)ethyl]- 
(intermediate 192) 

A mixture of 4-chloro- 1 - (2-chloroethyl)-2-nitro- benzene (0.37 mol) and IH- 
isoindole-l,3(2/f)-dione, potassium salt (0.55 mol) in DMF (1000 ml) was reacted for 

10 2 hours at 90 °C, then the reaction mixture was cooled and poured out into ice-water. 
The resulting mixture was stirred for 30 min. at RT and the precipitate was filtered 
t off. The filter residue was dissolved in DCM with MgS04 and after filtration the 

, r. i filtrate was evaporated. Yield: 1 18 g (96 %) of intermediate 192. . . 

b) Preparation of benzeneethanamine, 4-chloro-2-nitro- (intermediate 193) 4c 

■ 

* Hydrazine, monohydrate (2.0 mol) was slowly added dropwise to a mixture of ;% 
15 c intermediate 192 (0.37 mol) in methanol (1000 ml) and then the reaction mixture was 
reacted for 6 hours at 55°C. After filtration, the filtrate was evaporated and water was 
added to the obtained residue. The mixture was extracted 3 times with toluene, then 
the organic layer was separated, dried (MgSCU), filtered and the solvent was 

evaporated, yielding 61.5 g of intermediated. 

c) Preparation of benzeneethanamine, 2-amino-4-chloro- 

(intermediate 194) 

20 A mixture of intermediate 193 (0.225 mol) in THF (500 ml) was hydrogenated with 
Pt/C 5% (5 g) as a catalyst in the presence of thiophene solution (5 ml). After uptake 
of H 2 (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The 
obtained residue was dissolved in toluene and a IN HC1 solution (600 ml), then this 
solution was stirred for 1 hour at 60°C and after cooling sodium hydroxide was added 

25 until pH: 9. The organic layer was separated and the aqueous layer was extracted 2 
times with toluene. The organic layers were combined, dried (MgS04), filtered off 
and the solvent was evaporated, yielding 30 g of intermediate 194. 

d) Preparation of (S) carbamic acid, [2-[[2-(2-amino-4-chlorophenyl)ethyl]amino]-l- 
methyl-2-oxoethyl]-, 1 , 1 -dimethylethyl ester (intermediate 195) 
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A mixture of AT-[(l,l-dimethylethoxy)carbonyl]- L-Alanine (0.0015 mol) and PL- 
DCC resin (0.0030 mol; Polymer Laboratories, Part No 3417) in DCM (20 ml) was 
stirred for 30 min at RT. A mixture of l-[bis(dimethylamino)methyIene]- IH- 
benzotriazolium,, hexafluorophosphate(l-), 3-oxide (0.0015 mol) in a small amount 
5 of DMF (5 ml) was added. A mixture of intermediate 194 (0.00225 mol) in DCM (2 
ml) was added and the reaction mixture was stirred for 5 hours, then methylisocyanate 
polystyrene (0.00225 mol; NovaBiochem, No 01-64-0169) was added [and 
additionally, (polystyrylmethyl)trimethylammonium bicarbonate (0.00450 mol; 
NovaBiochem, No 01-64-0419) was added. After 15 hours, the reaction mixture was 
10 filtered and the solvent was evaporated^ yielding intermediate 195. 

e) Preparation of (S) carbamic acid, [2-[[2-[4-chloio-2-[(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino] phenyl]ethyl]amino]- l-methyl-2-oxoethyl]- , 1 , 1 -dimethylethyi 
ester (intermediate 196) 

A solution of intermediate 195 (0.00110 mol) and intermediate 85 (0.00100 mol) in 2- 
propanol (20 ml) was stirred for 5 hours at 50°C, then the mixture was cooled and 
? NH3, 7N in methanol (10 ml) was added. The reaction mixture was stirred for 2 hours- 

» 

: at RT and the solvent was evaporated, yielding intermediate 196. 

f) Preparation of (S) acetic acid, [[4-[[2-[2~[(2-amino-l-oxopropyl)amino]ethyl]-5- 
chlorophenyl]amino]-7-methoxy-6-quinazolinyl]oxyl- .HC1 (1:1) (intermediate 197) 

15 Step I 'alkylation with chloroacetate": A solution of intermediate 196 (0.001 mol), 
chloro- acetic acid, methyl ester (0.002 mol) and potassium carbonate (0.003 mol) in 
acetonitrile dry (20 ml) was stirred for 3 hours at 75°C, then water (2 ml) and DCM 
(10 ml) were added and the reaction mixture was stirred for 5 min. at RT. The mixture 
was filtered through Isolute HM-N cartridges, followed by elution with DCM and 

20 then the solvent was evaporated, to give Residue (T). Step II 'deprotection 1 : A solution 
of Residue (J) in concentrated HC1 (2.5 ml), water (2.5 ml) and dioxane (5.0 ml) was 
stirred for 24 hours at 60°C and then the solvent was evaporated, yielding 
intermediate 197 isolated as a hydrochloric acid salt (1:1). 

25 Example A43 

a) Preparation of carbamic acid, [4-[[(4-chloro-2-nitrophenyl)methyl]amino]-4- 
oxobutyl]-, 1,1 -dimethylethyi ester (intermediate 198) 

i\T-(ethylcarbonimidoyl)-N^-dimethyl-l,3-propanediamine (0.0049 mol) was added 
portionwise to a mixture of 4-[[(l,l-dimethylethoxy)carbonyl]amino]- butanoic acid 
(0.0049 mol), 4-chloro-2-nitro-benzenemethanamine (0.0041 mol) and DIPEA 
(0.0049 mol) in DMF (30 ml) at RT and then the reaction mixture was stirred 3 hours 
30 at RT. The mixture was diluted with EtOAc (150 ml), washed with a 10 % aqueous 



WO 2004/105765 



PCT/EP2004/005621 



-119- 

citric acid solution, with water, with an aqueous NaHCC>3 solution and then with 
brine. The organic layer was separated, dried, filtered off and the solvent was 
evaporated, yielding 1 .225g of intermediate 198. 

b) Preparation of carbamic acid, [4-[[(2-amino-4-chlorophenyl)methyl]amino]-4- 
oxobutyl]-, 1,1 -dimethylethyl ester (intermediate 199) 

A mixture of intermediate 198 (0.003 mol) in THF (25 ml) and methanol (25 ml) was 
5 hydrogenated at 50°C with Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene 
solution (0.5 ml). After uptake of H2 (3 equiv.), the catalyst was filtered off and the 
filtrate was evaporated, yielding intermediatel99. 

c) Preparation of carbamic acid, [4-tt[4-chloro-2 7 [(6-hydroxy-7-methoxy-4- 
quinazolinyl)amino]phenyl]methyl]amino]-4-oxobutyl]-, 1,1 -dimethylethyl ester 
(intermediate 120) 

A solution of intermediate 199 (0.0033 mol) and intermediate 85 (0.00275 mol) in 2- 
propanol (100 ml) was stirred for 3 hours at 50°C and after cooling MEfe, 7N in 
10 methanol (50 ml) was added. The reaction mixture was stirred for 2 hours and then 
. - the solvent was evaporated, yielding, intermediate 1 20. 

d) Preparation of acetic acid, [[4-[[5-chloro-2-[[[4-[[(l,l- 
dimethylethoxy)carbonyl]amino]-l -oxobutyl]amino]methyl]phenyl]amino]-7- 
methoxy-6-quinazolinyl]oxy]-, methyl ester (intermediate 121) 

A mixture of intermediate 120 (0.001 mol), potassium carbonate (0.003 mol) and 
chloro- acetic acid, methyl ester (0.003 mol) in acetonitrile (10 ml) was stirred for 3 
hours at 75°C, then the reaction mixture was filtered over silica gel and the filter 
15 residue was washed with 2-propanone. Finally, the filtrate was evaporated overnight 
under vacuum, yielding intermediate 121. 

e) Preparation of acetic acid, [[4-[[2-[[(4-amino-l-oxobutyl)amino]methyl]-5- 
chlorophenyl]amino]-7-methoxy-6-quinazolinyl]oxy]- (intermediate 122) 

A solution of intermediate 121 (0.001 mol) in HC1 concentrated (3 ml), THF (6 ml) 
and water (3 ml) was stirred for 24 hours at 60°C and then the solvent was 
evaporated, yielding intermediate 122. 

20 

B. Preparation of the compounds 
Example Bl 

Preparation of 4,6-ethanediylidene-19i?-pyriimdo[4,5-6][6,13,l]benzodioxaa2acyclo- 
pentadecin-8(9iZ)-one, 10,ll,12,13-tetrahydro-20-methoxy-15-methyl- (compound 1) 
A solution of intermediate 5 (0.00008 mol), N'-(ethylcarbonimidoyl)-N,N-dimethyl- 
1,3-propanediamine (0.00024 mol) and DMC (5 ml) was stirred at RT and then AT- 
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(ethylcarbonimidoyl)-//^-dimethyl-l,3-propanediamine, monohydrochloride 
(0.00008 mol) was added. The reaction mixture was stirred over the weekend at RT. 
The reaction was completed and the mixture was washed 2 times with HfeO. The 
organic layer was separated, dried (MgS04), filtered off and the solvent was 
5 evaporated. The residue was purified by high-performance liquid chromatography 
over RP-18 (Normal Phase). The product fractions were collected, the solvent was 
evaporated and the residue was dried (vac.) at 65 °C, yielding 0.009g of compound 1. 

Example B2 

Preparation of 4,6^thanediylidene-19H-pyrimido[4,5-fc][6,13,l]benzodioxaazacyclo- 
pentadecine, 1 5-chloro-8 ,9,10, 1 1 ,12,13-hexahydro-20-methoxy- (compound 2) 

10 A solution of intermediate 9 (0.0024 mol) and triphenylphosphine (0.0036 mol) in 
THF, dry (100 ml) was stirred at RT and then a solution of bis(l- 
"methylethyl)diazenedicarboxylate (0.0036 mol) in THF (10 ml) was added dropwise. 
■£The reaction mixture was stirred for 6 hours and extra bis(l- 
;,methylethyl)diazenedicarboxyIate (0.35 ml) in THF (10 ml) Was added. The mixture 

15 . was stirred overnight and concentrated. The residue was purified by column 

chromatography over silica gel (eluent: DCM/CH 3 OH/THF 90/5/5). The product 
fractions were collected and further purified by RP high-performance liquid 
chromatography. The product fractions were collected and concentrated. The aqueous 
concentrate was filtered , and the solid retained washed and dried (vac.) at 65 °C, 

20 yielding 0.065 g of compound 2, melting point 255.5-260.2°C. 

Example B3 

Preparation of 4,6-ethanediyUdene-19H-pyrimido[4,5-6][6,13,l]benzodioxaazacyclo- 
pentadecine, 17-chloro-8,9,10,l 1 ,12,13-hexahydro-20-methoxy- (compound 3) 
A solution of intermediate 13 (0.0012 mol) and tributylphosphine (0.0018 mol) in 
THF (dry)(50 ml) was stirred under N 2 conditions at RT and then a mixture of 1,1- 
(azodicarbonyl)bis-piperidine (0.0018 mol) in THF (dry) (10 ml) was added 
dropwise. The reaction mixture was stirred overnight and extra tributylphosphine 
(0.30 ml) was added. The mixture was stirred for another 4 hours and the solvent was 
evaporated. The residue was purified by RP high-performance liquid chromatography 
and the product fractions were collected and concentrated, the aqueous concentrate 
was filtered , and the solid retained washed and dried (vac.) at 65 °C, yielding 0.040 g 
of compound 3, melting point 241 .5-242.7°C. 



25 



30 
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Example B4 

Preparation of 4,6^thanediylidene-8H48H-pyriimdo[4,5-fe][6,12,l]benzo- 
dioxaazacyclotetradecine, 16^hloro-9,10,ll,12-tetrahydro-19-methoxy- (compound 4) 

A solution of intermediate 17 (0.001 mol) and tributylphosphine (0.0012 mol) in THF 
-(40 ml) was stirred at RT under N2 and then a solution of l,r-(azodicarbonyl)bis- 

5 piperidine (0.0012 mol) in THF (10 ml) was added dropwise. The reaction mixture 
was stirred for 4 h and then an extra amount of tributylphosphine (1 ml) and 1,1- 
(azodicarbonyl)bis-piperidine (lg) were added. The resulting mixture was stirred 
overnight and the solvent was concentrated under reduced pressure. The residue was 
purified by RP high-performance liquid chromatography. The procuct fractions were 

10 coDected and the organic solvent was evaporated. The resulting precipitate was 
filtered, washed and dried (vacuum) at 65°C, yielding 0.065 g of compound 4, 
melting point 213.5-221. 2°C. 

Example B5 

i 

Preparation of 4,6-ethanediylidene-19ff-pyri^ 

pentadecine, 8,9,10,1 l,12,13-hexahydro-20-methoxy- (compound 5) 

15 A solution of intermediate 21 (0.0013 mol) and tributylphosphine (0.002 mol) in THF 
(50 ml) was stirred at RT and then a solution of l,l'-(azodicarbonyl)bis-piperidine 
(0.002 mol) in THF (5 ml) was added. After addition, the reaction mixture was stirred 
for 6 hours and the reaction was completed. The solvent was evaporated and the 
residue was purified by RP high-performance liquid chromatography. The product 

20 fractions were collected and the organic solvent was evaporated. The aqueous 
concentrate was filtered and the solid retained washed and dried (vac.) at 65 °C, 
yielding 0.100 g of compound 5, melting point 243.3-25 1.2°C. 

Example B6 

Preparation of 4,6-ethanediylidene- 19//-pyrimido[4,5-6] [6, 1 3 , l]benzodioxaazacycIo- 
pentadecine, 17-bromo-8,9,10,ll,12,13-hexahydro-20-methoxy- (compound 6) 

25 A solution of intermediate 25 (0.00079 mol) and tributylphoshine (0.00316 mol) in 
THF, dry (50 ml) was stirred at RT under N2-atm., then a solution of 1,1'- 
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(azodicarbonyl)bis-piperidine (0.00316 mol) in THF, dry (10 ml) was added and the 
reaction mixture was stirred for 12 hours at RT under N2-atm. The solvent was 
evaporated, the residue was stirred in DIPE and the mixture was filtered. The filtrate 
and the residue were combined and purified by RP high-performance liquid 
5 chromatography. The product fractions were collected and concentrated, yielding 
0.180 g (51 %) of compound 6, melting point 228.6-234.8°Q 

Example B7 

Preparation of 4,6-ethanediyhdene-8H,20^-pyrimido[4,5-^][6,14,l]benzch 
dioxaazacyclohexadecine, 18-chloro-9,10,ll,12,13,14-hexahydro-21-methoxy- 
(compound 7) 

Tributylphoshine (0.0017 mol) and l,l f -(azodicarbonyl)bis-piperidine (0.0017 mol) 
10 ,,were added at RT to a solution of intermediate 29 (0.0012 mol) in THF (80 ml) and 
^ : <the reaction mixture was stirred for 2 hours. The solvent was evaporated under 
• v Reduced pressure and the residue was stirred in boiling DIPE/CH3CN (20ml/5ml). 
This mixture was filtered, the solid retained was washed with CH3CN and purified by 
RP high-performance liquid chromatography. The product fractions were collected 
15 ♦ and the organic solvent was evaporated. The aqueous concentrate was filtered, and the 
solid retained washed and dried (vac.) at 65 °C, yielding 0.145 g (30%) of compound 
■ 7, melting point 240.6-243.7°C. 

Example B8 

Preparation of 4,6-ethanediyUdene-21ff-pyrimido[4,5-6][6,15,l]benzodioxaazacyclo- 
heptadecine, 19-chloro-8,9,10,ll,12,13,14,15-octahydro-22-methoxy- (compound 8) 

20 A solution of intermediate 33 (0.0045 mol) in THF (200 ml) was stirred at RT and 
tributylphosphine (0.0047 mol), then l,r-(azodicarbonyl)bis-piperidine (0.0047 mol) 
were added. The reaction mixture was stirred for 4 hours and the solvent was 
evaporated until 2/3 of the initial volume. The mixture was filtered and the residue 
washed with a small amount of THF. The filtrate was concentrated and this residue 

25 was suspended in H2O and stirred. The resulting precipitate was collected by 

filtration, washed with water and treated with boiling 2-propanol. The mixture was 
cooled and filtered, the solid retained was washed with 2-propanol and DIPE and 
dried (vac.) at 60°C, yielding 1.4 g (74%) of compound 8, melting point 147.7-151.1 
°C. 
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Example B9 

Preparation of 4,6^than^^ 

dioxaazacyclooctadecine, 20^Woro-9J041J2,13,14,15,16-octahydro--23-methoxy- 
(compound 9) 

A solution of intermediate 37 (0.0022 mol) in THF (100 ml) was stirred at RT and 
tributylphosphine (0.0023 mol), then l,l ! -(azodicarbonyl)bis-pipericiine (0.0023 mol) 

5 was added. The reaction mixture was stirred for 4 hours and the solvent was 

evaporated until 2/3 of the initial volume. The precipitate was filtered and washed 
with a small amount of THF. The filtrate was concentrated and the residue was stirred 
in H2O. The resulting precipitate was collected by filtration , washed with water and 
. treated with boiling 2-propanol. The mixture was cooled and filtered, then the solid 

10 jstained was washed with 2-propanol and with DBPE and dried (vacuum) at 60°C), 
. # ^yielding 0.6 g (63 %) of compound 9, melting point 177.4-183.8 °C. - 

■ 



.. Example B10 

a) Preparation of 4,6-ethanediylidene-19H-pyrimido^ 

pentadecine-17-caiboxylic acid, 8,9,10,1 l,12,13-hexahydio-20-methoxy-, methyl ester 
(compound 10) 

A mixture of compound 6 (0.0005 mol), Pd(OAC) 2 (0.022 g), 1,3- 
15 propanediylbis[diphenyl-phosphine] (0.088 g) and potassiumacetate (0.100 g) in 
methanol (q.s.; dry) was reacted under CO-gas (30 atm) for 16 hours at 125 °C. The 
solvent was evaporated. The residue was taken up into water and this mixture was 
extracted with DCM. The separated organic layer was dried, filtered and the solvent 
evaporated. The residue was purified by HPLC over X-Terra (gradient elution with 
20 eluent: Cai 3 CN/CH 3 OH/NH40Ac). The product fractions were collected and the 
solvent was evaporated. The residue was taken up into water, alkalised with K2CO3, 
then extracted with DCM. The separated organic layer was dried, filtered and the 
solvent evaporated, yielding 0.057 g of compound 10. 

b) Preparation of 4,6-ethanediylidene-19H-pyrimido[4,5-&][6,13,l]benzodioxaazacyclo- 
pentadecine-17-carboxylic acid, 8,9,10,1 l,12,13-hexahydro-20-methoxy- (compound 

11) 
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A mixture of compound 10 (0.0002 mol) in THF (3 ml), methanol (3 ml), NaOH IN 
(1 ml) and H2O (2 ml) was stirred at 50 °C for 3 hours. The solvent was evaporated. 
Water (2 ml) was added. HC1 (1 N, 1 ml) was added and the mixture was stirred for a 
while. The precipitate was filtered off, washed with water, then filtered off again and 
5 stirred in THF, then filtered off and dried, yielding 0.036 g of compound 1 1 . 

Example Bll 

Preparation of pyrrolidine, l-[(8,9,10,ll,12,13-hexahydro-20-methoxy-4,6-ethane- 

diyhdene-19/f-pyrimido[4,5-6][6,13,l]^ 

(compound 12) 

A mixture of compound 6 (0.0004 mol), Pd(OAc) 2 (0.01 1 g), 
l,3-propanediylbis[diphenyl-phosphine] (0.044 g) and pyrrolidine (0.100 g) in THF 
10 (q.s., dry) was reacted under CO-gas (30 atm) for 16 hours at 125 °C. The solvent was 
evaporated. The residue was taken up into water and this mixture was extracted with 

* 

DCM. The separated organic layer was dried, filtered and the solvent evaporated. The 
residue was purified by HPLC over X-Terra (gradient elution with eluent: 
CH3CN/CH3OHZNH4OAC). The product fractions were collected and the solvent was 
15 evaporated. The residue was taken up into water, alkalised with K2CO3, then extracted 
with DCM. The separated organic layer was dried, filtered and the solvent evaporated, 
yielding 0.05 1 g of compound 12. 



Example B 12 

Preparation of 4,6^thanediylidene-19H«pyrimido[4,5-fc][6,13,l]benzodioxaazacyclo- 
pentadecine-17-carbonitrile, 8,9,10,ll,12,13-hexahydro-20-methoxy- (compound 13) 

20 A mixture of compound 6 (0.0002 mol), tris[ti-[(l,2-7i:4,5-Tj)-(lE,4E)-l,5-diphenyl- 
l,4-pentadien-3-one]]di-palladium, (0.011 g), l,r-bis(diphenylphosphino)-ferrocene 
(0.013 g), Zn (0.005 g) and Zn(CN) 2 (0.045 g) in (2-oxo-l-pyrrolidinyl)- methyl (2 
ml) was reacted in the microwave for 30 min at 150 °C. Water (4 ml) was added and 
this mixture was extracted three times with ethylacetate. The combined organic layers 

25 were washed with water (2 x), dried, filtered and the solvent was evaporated. The 
residue was purified by reversed-phase HPLC over X-Terra (gradient elution with 
eluent: CH3CN/CH3OH/NH4OAC). The product fractions were collected and the 
solvent was evaporated. The residue was taken up into water, then alkalised with 
K2CO3. This mixture was extracted with DCM. The separated organic layer was 

30 dried, filtered and the solvent evaporated, yielding 0.063 g (81%) of compound 13. 
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Example B 13 

Preparation of morpholine, 4-[(8,9,10,H ,12 ,13-hexahydro-20-methoxy-4,6-ethane-. 

diyhdene-19H-pyrimido[4,5-&][6,13,^ 

(compound 14) 

A mixture of compound 6 (0.0002 mol), Pd(OAc) 2 (0.022 g), 
l,3-propanediylbis[diphenyl-phosphine] (0.088 g) and morpholine (0.200 g) in THF 

5 (q.s., dry) was reacted under CO-gas (30 atm) for 24 hours at 125 °C. The solvent was 
evaporated. The residue was taken up into water and this mixture was extracted with 
DCM. The separated organic layer was dried, filtered and the solvent evaporated. The 
residue was purified by HPLC over X-Terra (gradient elution with eluent: 
CH3CN/CH3OH/NH4OAC). The product fractions were collected and the solvent was 

10 evaporated. The residue was taken up into water, alkalised with K 2 C0 3 , then extracted 
with DCM. The separated organic layer was dried, filtered and the solvent evaporated, 
yielding 0.005 g of compound 14. 

Example B 14 

a) Pieparation of 4,6-ethanediyHdene-19H-pyrimido[4,5-6][6,13,l]benzodioxaazacyclo- 
pentadecine, 17-bromo-8,9,10,ll,12,13-hexahydro-20-(phenylmethoxy)- (compound 15) 

15 A solution of intermediate 47 (0,0026 mol) in THF (140 ml) was stirred at RT, 
tributylphosphine (0.0035 mol) was added and then ADDP (0.0035 mol). The 
reaction mixture was stirred for 6 hours and extra ADDP (0.0035 mol) and 
tributylphosphine (0.0035 mol) were added. The resulting mixture was stirred for 12 
hours. The formed precipitate was removed and the solvent was evaporated under 

20 reduced pressure. The residue was dissolved in THF (100 ml) with molecular sieves. 
Extra ADDP (0.0035 mol) and tributylphosphine (0.0035 mol) were added and the 
mixture was stirred for 2 hours. The resulting precipitate was filtered off and the 
solvent was evaporated under reduced pressure. The residue was filtered over silica 
gel (eluent: DCM/CH3OH 98/2). the product fractions were collected and the solvent 

25 was evaporated, yielding 0.600 g of compound 15. 

b) Preparation of 4,6-ethanediylidene-19H-pyrimido[4,5-fc][6,13,l]benzodioxaazacyclo- 
pentadecin-20-ol, 17-bromo-8,9,10,ll,12,13-hexahydro- (compound 16) 

A solution of compound 15 (0.0006 mol) and (methylthio)- benzene (0.006 mol) in 
trifluoroacetic acid (6 ml) was stirred for 3 days at RT and then the solvent was 
evaporated. The residue was quenched with H 2 0 and the aqueous layer was extracted 
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with DCM. The precipitate between the two layers was filtered off, washed and dried 
(vacuum) at 60°C, yielding compound 16. 

Example B15 

Preparation of 4,6-ethanediylidene-19jff-pyrimido[4,5-fc][6 ,13,l]benzodioxaazacyclo- 
pentadecine, 17-bromo-8,9,10,l l,12,13-hexahydro-20-[3-(4-morpholinyl)propoxy]- 
acetic acid (compound 17). 
5 A mixture of compound 16 (0,000065 mol) and K 2 C0 3 (0.00013 mol) in DMA (2 ml) 
was stirred at 60 °C for 30 min., then 4-(3-chloro-prbpyl)-morpholine (0.000065 mol) 
was added and the reaction mixture was stirred for 1 day at 60 °C. Extra 4-(3-chloro- 
propyl)-morpholine (0.000065 mol) was added and the mixture was stirred for 1 day. 
After the starting material was consumed, the mixture was purified by RP high- 
10 performance liquid chromatography. The product fractions were collected and the 
organic solvent was evaporated. The aqueous concentrate was extracted with 

« 

v> PCM/CH 3 OH (98/2) and the organic layer was dried (MgS0 4 ), filtered, then the 

• ■ • 

v solvent was evaporated, yielding 0.004 g of compound 17. 
15 Example B 16 

a)Preparation of 4,6-ethanediylidene-19i7-pyrimido[4,5-*][6, 13,l]benzodioxaazacyclo- 
pentadecine, 17-bromo-8,9,10,ll,12,13-hexahydro- (compound 18) 
A solution of intermediate 49 (0.0012 mol) in THF (50 ml) was stirred at RT under N 2 
and tributylphosphine (0.0017 mol) was added, then l,l-(azodicarbonyl)bis- 
piperidine (0.0017 mol) was added and the reaction mixture was stirred for 1 hour. 
The solvent was evaporated until 1/3 of the initial volume and the formed precipitate 

20 was filtered off, then washed. The filtrate was evaporated and the residue was 
quenched with H 2 0. The mixture was acidified with HC1 (IN) and extracted with 
DCM/CH3OH (99/1). The organic layer was dried (MgS0 4 )> filtered and the solvent 
was evaporated. The residue was purified by Flash column chromatography (eluent: 
DCM/CH3OH 99/1). The product fractions were collected and the solvent was 

25 evaporated. The residue was stirred in boiling 2-propanol, then the resulting 
precipitate was filtered off, washed with 2-propanol and with DIPE and dried 
(vacuum) at 60 °C, yielding 0.1 1 1 g of compound 18. 
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ExampleB17 

a)Preparation of 4,6-ethanediylidenepyrimido[4,5-fcH^^ 

pentadecine-13(8fl)-carboxylic acid, 17-bromo-9,10,ll,12,14,19-hexahydro-20- 

methoxy-, 1,1-dimethylethyl ester (compound 19) 
A solution of intermediate 55 (0.0021 mol) in THF (dry) (120 ml) was stirred at RT 
and tributylphosphine (0.0032 mol) was added, then l,r-(azodicarbonyl)bis- 
piperidine, (0.0032 mol) was added and the reaction mixture was stirred for 3 hours. 
5 The solvent was evaporated until 1/3 of the initial volume. The resulting precipitate 
was filtered off and washed. The filtrate was evaporated and used as such in the next 
reaction step. A part of the residue (0.200 g) was purified by RP high-performance 
liquid chromatography. The product fractions were collected and the organic solvent 
v/as evaporated. The aqueous concentrate was extracted with DCM and the organic 
10 layer was dried (MgS0 4 ), filtered off, then the solvent was evaporated, yielding 0.005 
g of compound 19. 

. ^Preparation of 4,6-ethanediylidenepyrimido[4,5-fe] [6 ? l,12]benzoxadiazacyclo- 
. ipentadecine, 17-bromo-8,9,10,l l,12,13,14,19-octahydro-20-methoxy- (compound 20) .V 
A solution of compound 19 (0.00092 mol) in mono(trifluoroacetate) (20 ml) was -j; 
stirred for 1 hour at RT, then the solvent was evaporated under reduced pressure and : 
co-evaporated with toluene. The residue was stirred in boiling 2-propanol, then the 
15. resulting precipitate was filtered off, washed and dried. The filtrate was evaporated s 
and the residue was purified by RP high-performance liquid chromatography. The 
product fractions were collected and the organic solvent was evaporated. The aqueous 
concentrate was filtered off, washed and dried (vac.) at 70 °C, yielding 0.040 g (5 %) 
of compound 20. 

20 

Example B 18 

a)Preparation of 4,6-ethanediyUdenepyrimido[4,5-&][6,l]bera^ 
17-bromo-8,9,10,ll,12,13,14,19-octahydro-20-methoxy- (compound 21) 
A solution of intermediate 60 (0.001 1 mol) in THF dry (50 ml) was stirred at RT and 
tributylphosphine (0.0016 mol) was added, then l,r-(azodicarbonyl)bis-piperidine 
(0.0016 mol) was added and the reaction mixture was stirred for 4 hours. The solvent 
25 was evaporated until 1/3 of the initial volume. The resulting precipitate was filtered 
off and washed. The filtrate was evaporated and the residue was purified by RP high- 
performance liquid chromatography. The product fractions were collected and the 
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organic solvent was evaporated. The aqueous concentrate was filtered off, washed 
with H 2 0 and dried (vac.) at 65 °C, yielding 0.037g (7.5 %) of compound 21. 

Example B19 

a)Preparation of 4,6-ethanediyUdenepyriinido[4,5-&][6 > l,12]benzoxadiazacyclo- 
pentadecine, 17-bromo-8,9,10,l 1,12,13 J4,19-octahydro-20-methoxy-13-methyl- 
(compound 22) 

5 A solution of intermediate 65 (0.001 1 mol) in THF (50 ml) was stirred at RT and 
tributylphosphine (0.0016 mol) was added, then l,r-(azodicarbonyl)his-piperidine 
(0.0016 mol) was added and the reaction mixture was stirred for 2 hours. The solvent 
was evaporated until 1/3 of the initial volume. The resulting precipitate was filtered 
off and washed. The filtrate was evaporated and the residue was purified by RP high- 

10 performance liquid chromatography. The product fractions were collected and the 
brganic solvent was evaporated. The aqueous concentrate was extracted 2 times with 

* v DCM and the organic layer was dried (MgSO,*), then filtered off. The solvent was 
v evaporated and the residue was dried (vac.) at 50°C, yielding 0.004 g (0.8 %) of 
compound 22. 

* 

15 

Example B20 

Preparation of 4,6-ethanediylidene-13//-pyrimido[4^ 

pentadecine, 17-chloro-8,9,10,ll,14,19-hexahydro-20-methoxy- (compound 23) 

A mixture of intermediate 70 (0.0007 mol) in THF (50 ml) was stirred until complete 
dissolution and tributylphosphine (0.0014 mol) was added, then the mixture was 
stirred and ADDP (0.0014 mol) was added. The reaction mixture was stirred at RT 

20 and then extra ADDP (q.s.) and tributylphosphine (q.s.) were added. The resulting 
mixture was stirred at 60°C for 10 hours and again extra ADDP (q.s.) and 
tributylphosphine (q.s.) were added. The mixture was stirred at 100°C for 16 hours. 
The solvent was evaporated and the residue was purified by HPLC. The product 
fractions were collected and the solvent was evaporated, yielding 0.017 g of 

25 compound 23. 
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Example B21 

Preparation of 4,6^thanediylidene-23H~pyriinido[4,5-&][6, 15,1 ,16]benzo- 
dioxadiazacyclononadecine, 21-chloro-8,9,10,ll,12,13,14,15-octjahydro-24-methoxy- 
(compound 24) 

A solution of intermediate 75 (0.000355 mol) and tributylphosphine (0.000356 mol) 
in THF (20 ml) and DMF p.a. dried on molecular sieves (5 ml) was treated with 
ADDP (0.000353 mol) and the reaction mixture was stirred at RT, then extra ADDP 
5 (q.s.) and tributylphosphine (q.s.) were added and the reaction mixture was stirred at 
RT. The solvent was evaporated and the residue was purified by HPLC. the product 
fractions were collected and the solvent was evaporated, yielding 0.0274 g (17%) of 
compound 24, melting pointl27.2-132.2 °C. 

10 Example B22 
/ Preparation of 22fl^,6-ethanediyhdene-21,17-methenopyrimido[5,4- 

* i * * 

J][l,12,6]dioxaazacycloeicosine, 8,9,10,ll,12,13,14,15-octahydro-24-methoxy- 
(compound 25) 

, . A solution of intermediate 79 (0.0012 mol) in THF (75 ml) was stirred at RT and then 
■ ADDP (0.0018 mol) and tributylphosphine (0.0018 mol) were added. The reaction 
mixture was stirred for 3 hours and extra ADDP (0.0018 mol) and tributylphosphine 
(0.0018 mol) were added. The resulting mixture was stired for 2 hours and the 
15 solvent was evaporated under reduced pressure. The residue was stirred in 2-propanol 
and filtered off, then the filtrate was evaporated and the residue was purified by 
HPLC. The product fractions were collected and the solvent was evaporated, yielding 
0.0027 g (72%) of compound 25. 

20 Example B23 

a) Preparation of 4,6-ethenopyrimido[4,5-6][6,l,10]benzoxadiazacyclopentadecin- 
12(13#)-one, 17-chloro-8,9,10,ll,14,19-hexahydro-20-methoxy- (compound 26) 

ADDP (0.00034 mol) was added to a solution of intermediate 84 (0.00023 mol) and 
tributylphosphine (0.00042 mol) in THF (20 ml) and DMF (20 ml) at RT and the 
reaction mixture was stirred at RT for 1 hour. Extra ADDP and tributylphosphine 
were added at RT and then the resulting mixture was stirred for 1 hour at RT. The 
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solvent was evaporated off and again extra ADDP and tributylphosphine were added. 
The mixture was warmed to 100°C and stirred for 18 hours at 100°C, then the solvent 
was evaporated under reduced pressure and the residue was purified by HPLC. The 
product fractions were collected and the solvent was evaporated, yielding 0.0094 g 
5 (10 %) of compound 26. 

b) Preparation of 4,6«-ethanediylidenepyrimido[4,5- 

J][6,L12]benzoxadiazacyclopentadecin-14(19/i)-one, 17-chloro-8,9,10,l 1,12,13- 
hexahydro-20-methoxy- (compound 27) 

Compound 27 is made in a similar way as compound 26. 



Example B24 

Preparation of 4,6-ethanediylidene-19H-pyrimido[4,5- 

&]t6,13,l]benzodioxaazacyclopentadecine, 17-brojno-8,9,10,ll,12,13-hexahydro-20-(2- 
■ methoxyethoxy)- (compound 28) 

A mixture of compound 16 (0.00023 mol), l-bromo-2-methoxy-ethane (0.0046 mol) . 
10 and K 2 C0 3 (0.00046 mol) in DMA (10 ml) was stirred for 1 8 hours at 60°C and then 
the reaction mixture was quenched with ice-water. The precipitate was filtered off, 
washed and stirred in boiling 2-propanol. The resulting precipitate was filtered off, 
washed and dried (vacuum) at 53°C, yielding 0.030 g (74%) of compound 28. 

15 Example B25 

a) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

6][6,l,12]benzoxadiazacyclopentadecine-13(8fl)-carboxylic acid, 17-chloio-16-fluoro- 
9,10,1 l,12,14,19-hexahydro-20-methoxy-, 1,1-dimethylethyl ester (compound 29) 

Tributylphosphine (0.00044 mol) was added to a solution of intermediate 93 (0.00022 
mol) and ADDP (0.00044 mol) in THF (30 ml) and then extra ADDP (0.00044 mol) 
and tributylphosphine (0.00044 mol) were added. The reaction mixture was stirred 
was stirred over the weekend and the solvent was evaporated. CH3OH (5 ml) was 
20 added and the resulting mixture was stirred, then filtered and the filtrate evaporated. 
The residue was purified by reversed phase HPLC. The product fractions were 
collected and the solvent was evaporated, yielding 0.04 g (35.2%) of compound 29. 



WO 2004/105765 PCT/EP2004/005621 

-131- 

b) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

b] [6, 1 , 1 2]benzoxadiazacyclopentadecine, 1 7-chloro- 1 6-fluoro-8 ,9, 1 0, 1 1 , 1 2, 1 3 , 14, 1 9- 
octahydro-20-methoxy- (compound 30) 

A solution of compound 29 (0.000077 mol) in CH 3 OH(5 ml) was treated with HC1/2- 
propanol (6N) (1ml) and then the reaction mixture was stirred overnight at RT. The 
solvent was evaporated and the residue was diluted with DCM/NaHCC>3. After 
stirring the mixture for 1 hour, the organic layer was separated, dried (MgSOij), 
5 filtered off and the solvent was evaporated, yielding 0.0089 g (27.7%) of compound 
30, melting point 265.9-261.3 °C. 

Example B26 

a) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

i][6,l,ll]benzoxadiazacyclopentadecine-12(13fl)-carboxylic acid, 17-chloro- 
*• 8,9,10,1 l,14,19-hexahydro-20-methoxy-, 1,1-dimethylethyl ester (compound 31) 

■ 

A solution of intermediate 99 (0.00025 mol), ADDP (0.000375 mol) and 
10 tributylphosphine (0.000375 mol) in THF (20 ml) was stirred for 4 hours at RT and 
* then the solvent was evaporated until 1/3 of the initial volume. The resulting 
precipitate was filtered off and washed, then the filtrate was evaporated and the 
residue was purified by reversed phase HPLC. The product fractions were collected 
and the solvent was evaporated, yielding 0.02 g of compound 31. 

b) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

fc][6, 1, 1 l]benzoxadiazacyclopentadecine, 17-chloro-8,9,10,l 1,12, 13 ,14, 19-octahydro-20- 
methoxy- (compound 32) 

15 A solution of compound 3 1 (0.00004 mol) in TFA (5 ml) was stirred for 4 hours at 
RT and then the solvent was removed under N2 at 40 °C. The residue was purified by 
HPLC. The product fractions were collected and the solvent evaporated, yielding 
0.0037g (69%) of compound 32. 

20 Example B27 

Preparation of 4,6-etheno-19H-pyrimido[5,4- 

fc][l,8,5,13]benzodioxadiazacyclopentadecine, 17-chloro-8,9,10,ll,12,13-hexahydro-20- 
methoxy-10-[2-(4-morpholinyl)ethyl]- (compound 33) 
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ADDP (0.00068 mol) and tributylphosphine (0.00085 mol) were added to a solution 
of intermediate 105 (0.00047 mol) in THF (30 ml) at RT and then the reaction 
mixture was stirred for 2 hours at RT. The solvent was evaporated under reduced 
pressure and the residue was purified by column chromatography over silica gel 
5 (eluent: DCM/(CH 3 OH/NH 3 ) 99/1 to 80/20). The pure fractions were collected and 
the solvent was evaporated under reduced pressure. The residue (0.032g) was then 
. purified by HPLC. The product fractions were collected and the solvent was 
evaporated, yielding 0.0055 g of compound 33. 

10 Example B28 

a) Preparation of 4,6-ethanediyhdene-19if-pyrimido[4,5- 

6][6,13,l]benzodioxaazacyclopentadecine, 8,9, 10,11, 12,13-hexahydro-20-methoxy-17- 
phenyl- (compound 34) 

- - . ■ 

' v A.mixture of intermediate 88 (0.0001 mol), iodo- benzene (0.0002 mol), 

■" * - • 

># dichloro[l,r-bis(diphenylphosphino)ferrocene]palladium (catquant., 5 %), sodium ■ 
carbonate 2M in water (0.0003 mol) in DMSO (2 ml) was stirred at 80°C for 3 hours, 
then the reaction mixture was poured out into ice-water and the aqueous layer was 
15 extracted with DCM. The organic layer was separated, dried, filtered off and the 
solvent was evaporated under reduced pressure. The residue was purified by column 
chromatography over silica gel (eluent: DCM/CH 3 OH 98/2). The product fractions 
were collected and the solvent was evaporated, yielding 0.016 g (36 %) of compound 
34. 

b) Preparation of benzonitrile, 3-(8,9,10,ll,12,13-hexahydro-20-methoxy-4,6- 
ethanediylidene- 19H-pyrimido[4,5-fe] [6,13, 1 ]benzodioxaazacyclopentadecin- 1 7-yl)- 

■ 

(compound 35) 

20 Compound 35 is made on the same way accordingly compound 34. 
Example B29 

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 

i][6,l,13]benzoxadiazacyclohexadecin-15(20/0-one, 18-chloro-9,10,l 1,12,13,14- 
hexahydro-21-methoxy- (compound 36) 
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ADDP (0.0016 mol) was added to a mixture of intermediate 110 (0.0011 mol) and 
tributylphosphine (0.0020 mol) in THF (50 ml) and the reaction mixture was stirred , 
for 1 hour at RT. The solvent was evaporated under reduced pressure, then the residue 
was stirred and refluxed in methanol (80 ml) for 1 hour. The resulting precipitate was 
5 filtered off and dissolved in DMF (50 ml). The solution was concentrated again under 
reduced pressure and the residue was stirred in methanol. Finally, the resulting 
precipitate was filtered off and dried, yielding 0.242 g (52 %) of compound 36. 

Example B30 

Preparation of 4,6-ethanediyUdene-19fl-pyrimido[4,5- 

Z>][6,13,l]benzodioxaazacyclopentadecine, 16-chloro-8,9,10,l l,12,13-hexahydro-20- 
methoxy- (compound 37) 

10 . A solution of intermediate 87 (0.00007 mol) in THF (3ml) was stirred at RT and then 
;i ■ ADDP (0.0001 mol) and tributylphosphine (0.0001 mol) were added. The reaction 

mixture was stirred for 18 hours and extra ADDP (0.0001 mol) and tributylphosphine . 

(0.0001 mol) were added. The resulting mixture was stirred for 18 hours and the 

solvent was evaporated. The residue was purified by HPLC and the product fractions 
15 , were collected, then the solvent was evaporated and the residue was dried (vacuum) at 

50°C, yielding 0.002g of compound 37. 

Example B31 

Preparation of 4,6-ethanediylidene--8H,14H-pyrimido[4,5- 

b][6,12,l]benzodioxaazacyclohexadecine, 18-chloro-9,10,ll,12,15,20-hexahydro-21- 
methoxy- (compound 38) 

A mixture of intermediate 172 (0.0046 mol) in THF (400 ml) was stirred at RT, then 
tributyl- phosphine (0.0092 mol) was added, followed by ADDP (0.0092 mol) and the 

20 reaction mixture was stirred for 2 hours. The solvent was evaporated and the residue 
was purified by RP high-performance liquid chromatography (Hypersil) (eluent: (0.5 
% NH4OAC in water)/CH 3 CN 90/10). The product fractions were collected and the 
solvent was evaporated. The obtained residue was taken up in water and then the 
mixture was alkalised with K 2 C0 3 and extracted with DCM. The organic layer was 

25 separated, dried, filtered off and the solvent was evaporated. The residue (LI g) 

stirred in DIPE and the precipitate was filtered off and then dried, yielding 0.976 g of 
compound 38. 
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Compound 39 is made on the same way accordingly compound 38 . 
4,6-ethanediylidene- 14H-pyriim^ 

18-chloro-8,9,ll,12,15,20-hexahydro-21-methoxy- (compound 39) 



Example B32 

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,l,l l]benzoxadiazacyclohexadecin-l l(12H>one, 18-chlon>-9,10,13,14,15,20- 
hexahydro-21-methoxy- (compound 40) 

5 A mixture of intermediate 1 77 (0.00045 mol), PyBOP (0.00 135 mol) and 

triethylamine (0.00135 mol) was reacted for 3 hours at 60°C and the solvent was 
evaporated. The residue was purified by RP high-performance liquid chromatography, 
then the product fractions were collected and the solvent was evaporated, yielding 
0.008 g of compound 40. 



Example B33 

a) Preparation of 4,6-ethanediylidenepyrimido[4 J 5- 

&][6,l,942]benzoxatriazacycloheptadecine-10(llfl)-carboxylic acid, 19-chloro- 
8,9,12,13,14,15,16,21-octahydro-22-methoxy*12-oxo-, 1,1-dimethylethyl ester 
(compound 41) 

THF p.a. (150 ml) and tributyl-phosphine (0.003 mol) were stirred under N 2 at 50°C 
and ADDP (0.003 mol) was added, then a mixture of intermediate 181 (0.0009 mol) 
in THF p.a. (15 ml) was added and the reaction mixture was stirred for 2 hours at 
15 60°C. Extra tributyl-phosphine (0.003 mol) and ADDP (0.003 mol) were added and 
the resulting mixture was stirred for 2 hours at 60°C. Finally, the solvent was 
evaporated, yielding (used as such in the next reaction step) compound 41. 

b) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

b][6,l,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-8,9,10,l 1,14,15,16,21- 
octahydro-22-methoxy- (compound 42) 

A mixture of compound 41 (residue) in methanol (50 ml) and 2-propanol/HCl (5 ml) 
was stirred for 72 hours at RT and then the solvent was evaporated. The residue was 
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taken up in water and washed 3 times with DCM. The aqueous layer was alkalised 
with K 2 C0 3 and extracted with DCM. The crude mixture was then purified on a glass 
filter (eluent: DCM(CH 3 OHZNH 3 ) 90/10). The product fractions were collected and 
the solvent was evaporated, yielding 0.322 g of compound 42. 

c) Preparation of 4,6-ethanediylidenepyrimido[4,5- 

b][6,l,9 > 12]benzoxatriazacycloheptadecin-12(13H)-one, 19^1010-8,9,10,11,14,15,16,21- 
octahydro-10-t[(2-hydroxyethyl)methylamino]acetyl]-22-methoxy- (compound 43) 

Compound 42 (0.0.000045 mol), DMA (2 ml) and DIPEA (0.00013 mol) were stirred 
and bromo-acetyl chloride (0.00011 mol) was added dropwise, then 2-(methylamino)- 
ethanol (0.00044 mol) was added and the reaction mixture was stirred for 16 hours at 
60°C, yielding 0.013 g of compound 43. 

Following compounds were made accordingly: 



Compound 

'. No. 


Name 

• 


44 


4,6-ethanediyIidenepyrimido[4,5- 

b][6, 1 ,9, 1 2]benzoxatriazacyc!oheptadecin-1 2( 1 3H)-one, 1 9-chloro- 
8,9, 1 0, 1 1 , 1 4, 1 5, 1 6,21 -octahydro-1 0-[[I2-hydroxy-1 - 
(hydroxymethyl)ethyl]amino]acetyl]-22-methoxy- 


45 


4,6-ethanediylidenepyrimido[4,5- 

bj[6,1 ,9,1 2]benzoxatriazacycloheptadecin-1 2(1 3H)-one, 1 9-chloro- 
8,9,1 0,1 1 ,1 4,1 5,1 6,21 -octahydro-1 0-[[2-(hydroxymethyl)-4- 
morpholinyl]acetyl]-22-methoxy- 


46 


4,6-ethanediylidenepyrimido[4,5- 

b][6, 1 ,9, 1 2]benzoxatriazacycIoheptadecin-1 2(1 3H)-one, 1 9-chloro- 
8,9,1 0,1 1 ,1 4,1 5,1 6,21 -octahydro-22-methoxy-1 0-[[[2-(4- 
pyridinyl)ethyllamino]acetyl]- 


47 


4,6-ethanediylidenepyrimido[4,5- ' 

b][6, 1 ,9,1 2]benzoxatriazacycIoheptadecin-12(1 3H)-one, 1 9-chloro-1 0-[p- 
(dimethylamino)ethyl]methylamino]acetyO-8,9,10,1 1 ,14,15,16,21- 
octahydro-22-methoxy- 


48 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacycloheptadecin-1 2(1 3H)-one, 1 9-chloro- 
8,9,1 0,1 1 ,14,1 5,1 6,21-octahydro-22-methoxy-10-[[(2- 
methoxyethyl)aminolacetyll- 


49 


4,6-ethanediylidenepyrimido[4,5- 

b][6, 1 ,9, 1 2]benzoxatriazacycloheptadecin-1 2(1 3H)-one, 1 9-chloro- 
8,9, 1 0, 1 1 , 1 4, 1 5, 1 6,21 -octahydro-22-methoxy-1 0-[[(3- 
methoxypropyl)amino]acetyl]- 


50 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacycloheptadecin-1 2(1 3H)-one, 1 9-chloro- 
8,9,1 0,1 1 ,1 4,1 5,1 6,21 -octahydro-22-methoxy-1 0-(4-morpholinylacetyl)- 
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Compound 
No. 


Name 


51 


4,6-ethanediylidenepyrimido[4 > 5- 

b][6 l 1 l 9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro- 
8,9,1 0,1 1 ,1 4,1 5,1 6,21 -octahydro-22-methoxy-1 0-[(4-methyl-1 - 
piperazinyl)acetyO- 



Example B34 

Preparation of 4,6-ethanediylidenepyriinido[4,5- 

b][6,l,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chlon>-8,9,10,l 1,14,15,16,21- 
octahydro-22-methoxy40-methyl-- (compound 52) 

4-steps reaction procedure Step (I): intermediate 182 (0.0002 mol), DEPEA (0.0008 
mol) and DCM (7 ml) was shaken and bromo-acetyl chloride (0.0008 mol) was 

5 added, then the reaction mixture was stirred for 3 hours and washed 3 times with 

., • • ■ ■ • 

DOM, to give Resin-(I). Step (II): Resin (I), 2-(methylamino) ethanol (0.0020 mol) 

and l-methyl-2-pyrrolidinone (6 ml) was shaken for 6 hours at 60°C, then the reaction ( > 

mixture was washed [3 times with DMF and 3 times with DCM] x 2, to give Resin 4- •• jf 

• * 

(H). Step -(HI): Resin (II), triphenyl-phosphine (0.0020 mol), ADDP (0.0020 mol) 
10 and l-raethyl-2-pyrrolidinone (8 ml) was shaken for 6 hours at 60°C, then the reaction < • 

mixture was washed 3 times with DMF and 3 times with DCM, to give Resin (HI). 

Step (IV): Resin (HI) and DCM/IFA/triisopropylsilane (7 ml) was shaken for 16 

hours and filtered, then the filter residue was washed and the solvent was evaporated. 

The obtained residue was purified by RP high-performance liquid chromatography. 
15 The desired product fractions were collected and the solvent was evaporated, yielding 

0.001 g of compound 52. 

Following compounds are made on the same way accordingly compound 52: 



Compound 
No. 


Name 


53 


4 f 6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacycloheptadecin-1 2(1 3H)-one, 1 9-chloro-1 0- 
ethvl-8,9, 1 0,1 1 ,1 4,1 5,1 6 t 21 -octahydro-22-methoxy- 


54 


1 ,22-ethanediy!idene-5H,1 7H-pyrimido[4,5-b]pyrrolo[2,1- 

h][6,1 ,9,12]benzoxatriazacycloheptadecin-14(15H)-one, 7-chloro- 

1 0, 1 1 , 1 2, 1 3, 1 8, 1 9, 1 9a,20-octahydro-24-methoxy- 
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uompouna 
No. 


Name 


DO 


^,o-6inaneQiyHuen©-on-pynrniu^ 

b][6,1 ,1 0,1 3]benzoxatriazacyclooctadecin-1 3(1 4H)-one, 20-chloro- 
9,1 0,1 1 ,1 2,1 5,1 6,1 7,22-octahydro-23-methoxy- 




lAH-A fi-Pthanpdivliripnp-Q 1 ^-mpthflnrvftH-nvrirnidoW 

b][6,1 ,12,15]benzoxatriazacycloeicosin-15(16H)-one, 22-chloro- 
9, 1 0, 1 1 , 1 2, 1 7, 1 8,1 9,24-octahydro-26-methoxy- 


57 


1 3H-4,6-ethanediylidene-9,1 2-ethanopyrimido[4,5- 

b][6,1 ,1 1 ,1 4]benzoxatriazacycIononadecin-14(1 5H)-one, 21 -chloro- 

8,9,1 0,1 1 ,1 6,1 7,1 8,23-octahydro-26-methoxy- 


58 


1 4H-4,6-ethanediylidene-1 0,1 3-ethano-8H-pyrimido[4, 5- 
b][6,1 ,12,15]benzoxatriazacycloeicosin-15(16H)-one, 22-chloro- 
9, 1 0, 1 1 , 1 2, 1 7, 1 8, 1 9,24-octahydro-27-methoxy- 



Example B35 

Preparation of 4,6-ethenopyriiuido[4,5-b][6,l,12]benzoxadiazacyclopentadecine- 
carboxylic acid, n-bromo-PJOJljlZjWJP-hexahydro-ZO-methoxy-, phenylmethyl ester 
(compound 59) 

A mixture of intermediate 1 14 (0.005 mol) and K 2 C0 3 (0.025 mol) in DMA (25 ml) 
and water (25 ml) was stirred under microwave conditions for 30 min. at 150°C and 

5 then the solvent was evaporated under reduced pressure. The obtained residue was 
stirred in EtOAc and the precipitate was filtered off. The filtrate was evaporated under 
reduced pressure and the residue was purified by column chromatography (eluent: 
DCM/CH3OH 98/2 to 96/4). The product fractions were collected and the solvent was 
evaporated. The obtained residue (1.1 g -38 %) was crystallised from CH3CN. The 

10 resulting precipitate was filtered off and dried. A part of this fraction was extra dried, 
yielding compound 59. 



Example B36 

Preparation of 4,6-ethanediyUdenepyrimido[4,5- 

b] [6, 1 , 10, 1 3]benzoxatri azacycloheptadecine- 12,1 5-dione, 1 9-chloro- 

8,9,10,1 l,13,14,16,21-octahydro-22-methoxy- (compound 60) 

A mixture of intermediate 121 (0.00308 mol) in DMF (300 ml) was dropwise added 
15 overnight to a mixture of PyBOP (0.00616 mol) and DIPEA (0.0154 mol) in DMF 
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(300 ml), then extra PyBOP (0.00616 mol) and DffEA (0.0154 mol) were added and 
the reaction mixture was stirred over the weekend. The solvent was evaporated under 
reduced pressure and the residue was dissolved in a 10 % solution of methanol in 
DCM and was then washed with water. The organic layer was separated, dried 
5 (MgS0 4 ), filtered off and the solvent was evaporated under reduced pressure. The 
residue was purified by RP high-performance liquid chromatography. The pure 
product fractions were collected and then concentrated until precipitation occurred 
yielding compound 60. 



10 Example B37 

Preparation of 4,6-ethenopyrimido[4,5-b][6,l,12]benzoxadiazacyclopentadecine, 17- 
bromo-16-fluoro-8,9,10,ll,12,13,14,19-octahydro-20-methoxy- (compound 61) 

TFA (2 ml) was added to a mixture of intermediate 127 (0.00055 mol) in DCM (10 
ml); then the reaction mixture was stirred for 3 hours at RT and neutralised wit a 
NaOH solution. The organic layer was separated, dried (MgSC>4), filtered off and the . . • 
solvent was evaporated. The residue was purified by column chromatography i 
15 (gradient eluent: DCM/CH 3 OH). The pure product fractions were collected and the ; 

solvent was evaporated, yielding 0.042 g of compound 61 . ; 

Example B38 

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,l,9,12]benzoxatriazacyclohexadecine-ll,14-dione, 18-chloro-9,10,12,13,15,20- 
hexahydro-2 1 -methoxy- 1 0-[2-(4-morpholinyl)ethyl]- (compound 62) 

HBTU (0.00195 mol) was added to a stirred solution of intermediate 130 (0.00069 
20 mol) and DBPEA (0.00324 mol) in DMA (250 ml) at RT, then the reaction mixture 
was stirred for 3 hours and the solvent was co-evaporated with toluene under reduced 
pressure. The obtained residue was purified by RP high-performance liquid 
chromatography (eluent 1: NH4OAC; eluent 2: NH4HCO3). The pure product fractions 
were collected and the solvent was evaporated under reduced pressure. The obtained 
25 residue (0.030 g) was crystallised from 2-propanol, then the resulting precipitate was 
filtered off and dried (vac), yielding 0.0165 g of compound 62. 

The following compound 63 was made accordingly; 
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4,6-ethanediyiidene-8H-pyrimido[4,5-b] [6, 1 ,9, 1 2]benzoxatriazacyclohexadecine- 
11,14-dione, 18-chloro-9J0,12,13,15,20-hexahydro-21-methoxy-10-(2- 
methoxyethyl)- (compound 63). 



Example B39 

Preparation of benzamide, 4-fluoro-N-(8,9,10,ll,12,13-he^ 
ethanediylidene-19H-pyrimido[4,5-b][6,13,l]te^^ 
(compound 64) 

A solution of intermediate 136 (0.0002 mol) in THF (20 ml) was stirred at RT and 
then ADDP (0.0003 mol) and tributyl- phosphine (0.0003 mol) were added. The 

5 reaction mixture was stirred for 6 hours at RT and then extra ADDP (0.0003 mol) and 
tributyl- phosphine (0.0003 mol) were added. The resulting mixture was stirred for 1 
hour and the solvent was evaporated under reduced pressure. The residue was stirred 
in methanol and filtered. The filter residue was stirred in boiling 2-propanol, then the 
resulting precipitate was filtered off and stirred in a mixture of CH30HZHC1(1N)/H 2 0. 

10 After filtration, the filter residue was stirred in a CH3OH/NH3 solution and the 
resulting precipitate was filtered off and dried (vac.) at 60°C, yielding 0.015 g of 
compound 64. 



Example B40 

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,l,9,12]benzoxatriazacyclohexadecine-ll,14-dione, 18-chloro-9,10,12,13,15,20- 
hexahydro-21-methoxy-12,12-dimethyl- (compound 65) 

15 A solution of PyBOP (0.0013 mol) and DIPEA (0.0065 mol) in DMA (70 ml) was 
stirred at RT and then a solution of intermediate 143 (0.0013 mol) in DMA (70 ml) 
was added dropwise. The reaction mixture was stirred for 18 hours at RT and the 
solvent was evaporated under reduced pressure. The residue was dissolved in DCM 
and was washed 2 times with a saturated NaHC0 3 solution and 2 times with water. 

20 The organic layer was separated, dried (MgSO,*), filtered off and the solvent was 
evaporated. The dry residue was stirred in boiling 2-propanol, then the formed 
precipitate was filtered off, washed and dried (vacuum) at 60°C, yielding 0.133 g of 
compound 65, melting point 285°C. 
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Following compounds were made according to the synthesis of compound 65: 



Compound 
No. 


Name 


66 


4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclohexadecine-1 1 ,14-dione, 18-chloro- 
9,1 0,1 2,1 3,1 5,20-hexahydro-21-methoxy-12-(1 -methylethyl)- 
melting point: 335°C 


67 


4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclohexadecine-1 1 ,1 4-dione, 1 8-chloro- 
9,1 0,1 2,1 3,1 5,20-hexahydro-21 -methoxy-1 2-(2-methylpropyl)- 


68 


4,6-ethanediylidenepyrimido[4,5- 

bjf^l.lO.ISlbenzoxatriazacycloheptadecine-^.IS-dione, 19-chloro- 
8,9,1 0, 1 1 , 1 3, 1 4, 1 6,21 -octahydro-22-methoxy-1 3-(2-methylpropyl)- 


69 

* 

... 


4,6-ethanediylidene-8H-pyrimido[4,5- 

bj[6,1 ,9,1 2]benzoxatriazacyclohexadecine-1 1 , 1 4-dione, 1 8-chloro- 
9, 1 0, 1 2, 1 3, 1 5,20-hexahydro-21 -methoxy- 
melting point: 292°C 



Example B41 

■ 

Preparation of 4,6-ethanediylidenepyrimidot4,5- 
b][6,l,10,14]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro- 
8,9,10,1 l,14,15,16,21-octahydro-22-methoxy- (compound 70) 

5 DIPEA (0.00930 mol) was added to a solution of intermediate 149 (0.00155 mol) in 
dry DMF (10 ml) and the mixture was stirred for 15 min. then this solution was 
cannulated slowly to a solution of HBTU (0.00465 mol) in DMF (40 ml) and the 
reaction mixture was stirred for 30 min. The solvent was evaporated. The residue was 
purified by RP high-performance liquid chromatography. The product fractions were 

10 collected and the solvent was evaporated, yielding 0.258 g of compound 70, melting 
point 236.4-237.3°C. 



The following compounds were made accordingly 



Compound 
No. 


Name 


71 


4,6-ethanediylidenepyrimido[4,5-b]pyrrolo{2 J 1 - 

k][6,1 ,9,12]benzoxatriazacyclopentadecin-1 1(8H)-one, 19-chloro- 

9, 1 0, 1 1 a, 1 2 , 1 3, 1 4, 1 6 ,21 -octahydro-22-methoxy- 

melting point 261 .2-265°C 
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Compound 
No. 


Name 


72 


4,6-ethanediylidenepyrimido[4,5- 

b][6, 1 ,9, 1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 7-chloro- 
9,10,1 2,1 3,1 4,1 9-hexahydro-20-methoxy-1 3-methyl- 
melting point 288.5-290.5 C 


73 


4 I 6-ethanediylidenepyrimido[4,5- 

b][6 J 1 l 9 l 12]benzoxatriazacyclopentadecin-1 1(8H)-one, 17-chloro- 
9, 1 0,1 2,1 3, 1 4,1 9-hexahydro-20-methoxy- 
mefting point: 294.2-295.2 C 


74 


4,6-ethanediylidene-1 2H-pyrimido[4,5- 
b][6,1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro- 
8,9,10, 1 1 ,1 3,14,1 5,20-octahydro-21 -methoxy-1 4-methyl- 
melting point: 240.0-240.3 C 


75 


4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,1 ,9,13]benzoxatriazacyclohexadecin-1 1 (12H)-one, 1 8-chloro- 
9 , 1 0, 1 3, 1 4, 1 5,20-hexahydro-21 -methoxy- 
melting point 254.4-256.5 C 


76 

< 


4, 6-etheno-8H-py rimido[4,5-b]pyrrolo[2, 1 - 

l][6, 1 , 1 0, 1 3]benzoxatriazacyclohexadecine- 12,15(1 4H)-dione, 20-chloro- 
9, 1 0, 1 1 , 1 2a, 1 3, 1 7,22-heptahydro-23-methoxy~ 
melting point: 350.5-352.5 C 


V 77 


4,6-ethanediylidene-1 2H-pyrimido[4,5-b]pyrrolo[2,1 - 
l][6,1,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro- 
8,9, 1 0, 1 1 , 1 2a, 1 3, 1 4, 1 5, 1 7,22-decahydro-23-methoxy- 
melting point : 129.8-1 32.8 C 


78 


4,6-ethanediylidenepyrimido[4 J 5-b]pyrrolo[2, 1 - 

k][6,1 ,9,1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 9-chloro-1 8- 

f luoro-9,1 0,1 1 a,1 2,1 3, 1 4,1 6,21 -octahydro-22-methoxy- 

melting point: 261 .4-264.0 C 


79 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,12]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 7-chloro-16- 
f luoro-9,1 0,1 2,1 3,1 4,1 9-hexahydro-20-methoxy-1 3-methyl- 
melting point. 30o.3-307.4 C 


80 


4,6-ethanediylidene-1 2H-pyrimido[4,5- 

b][6, 1 , 1 0, 1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro-1 7-f luoro- 
8,9,10,1 1 ,13,14,15,20-octahydro-21-methoxy-14-methyl- 
melting point 2o0.4-2o 1 .1 C 


81 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 17-chloro-16- 
f luoro-9,1 0,1 2,1 3,1 4,1 9-hexahydro-20-methoxy- 


82 


4,6-ethanediylidene-12H-pyrimido[4,5- 

b][6, 1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro-1 7-fluoro- 
8,9,1 0,1 1 ,1 3,1 4,1 5,20-octahydro-21 -methoxy- 
melting point: 31 1 .0-31 1 .9°C 


83 


4,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2,1 - 

k][6, 1 ,9, 1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 9-chloro- 

9, 1 0, 1 1 a, 1 2, 1 3, 1 4, 1 6,21 -octahydro-22-methoxy- 

melting point: 262.0-262.8°C 
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Compound 
No. 


Name 


84 


4,6-ethanediylidene-12H-pyrimido[4,5-b]pyrrolo[2,1- 

l][6, 1 ,10,1 3]benzoxatriazacyclohexadecin-1 2-one, 20-chloro- 

8,9,10,1 1 ,12a,13,14,15,17,22-decahydro-23-methoxy- 

IIICIUIIIJ pull II. £g 1 .9 fcOb^O \J 


85 


4,6-ethanediylidenepyrimido[4,5-b)pyrrolo{2 J 1 - 

k][6,1 ,9,1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 9-chloro~ 

9,1 0,1 1 a,1 2,1 3,1 4,1 6,21 -octahydro-1 3-hydroxy-22-methoxy- 


86 


4,6-ethanediylidene-1 3,1 6-ethano8H-pyrimido[4,5- 

bj[6,1 ,9,12,15]ben20xatetraa2acyclooctadecin-1 1(12H)-one, 20-chloro- 

9,1 0,1 4,1 5,1 7,22-hexahydro-25-methoxy- 

moltinn nnint PQft 4.9Q7 0°P 


87 


8H-4,6-ethanediylidene-1 2,1 5-ethanopyrimido[4,5- 

b][6,1 ,9,1 4]benzoxatriazacycloheptadecin-1 1 (1 2H)-one, 1 9-chloro- 

9,1 0,1 3,1 4,1 6,21 -hexahydro-24-methoxy- 

mpltinn nnint* PAR fi-PAft P°ft 


88 

* 


4;6-ethanediylidene-1 2,1 6^methano-6H-pyrimido[4,5- 

b][6,1 ,9,1 5]benzoxatriazacyclooctadecin-l 1 (8H)-one, 20-chloro- 

9,10,12,13,14,15,17,22-octahydro-24-methaxy- - 


; >" 89 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 17-chloro- 
9,1 0,1 2,1 3,1 4,1 9-hexahydr0-20-methoxy-1 2,1 3-dimethyl- 

iilclllliy puiiii. £.OD L/ 


90 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1,9,12]benzoxatriazacyclopentadecin-1 1(8H)-one, 17-chloro-13- 
ethyl-9,1 0,12,1 3,1 4,19-hexahydro-20-methoxy- 

moltinn nnint' OR1 1 -OfiOop 
llloluliy puiill. £.0 1 . 1 ~C.\j£. Is 


91 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclopentadecin-1 1 (8H)-one, 1 7-chloro- 
9,1 0,12,1 3,1 4,1 9-hexahydro-12-(hydroxymethyl)-20-methoxy- 

mpltinn nnint* P7fi *3-P77 A°C\ 


92 


4,6-ethanediylidene-1 2H-pyrimido[4,5-b]pyrrolo[2,1 - 

l][6,1 ,10,13]benzoxatriazacyclohexadecin-1 2-one, 20-chloro- 

8,9,10,1 1 ,12a,13,14,15,17,22-decahydro-14-hydroxy-23-methoxy- 

meltino Doint* Pfi7 ft-Pfifl 5°C 


93 


4,6-ethanediylidene-1 4, 1 7-ethanopyrimido[4,5- 

b][6, 1 , 1 0, 1 3, 1 6]benzoxatetraazacyclononadecin-1 2(1 3H)-one, 21 -chloro- 

8,9,10,1 1 ,15,16,18,23-octahydro-26-methoxy- 

me tina point: 286.8-287 6°C 


94 


4,6-ethanediylidene-1 3,1 6-ethano-6H-pyrimido[4,5- 

b][6,1 ,10,15]benzoxatriazacyclooctadecin-12(13H)-one, 20-chloro- 

8,9,10,1 1 ,14 f 15,17,22-octahydro-25-methoxy- 

melting point: 253.1 -255.9°C 


95 


1 2H-4,6-ethanediylidene-1 3,1 7-methanopyrimido[4,5- 
b][6,1,1 0,1 6]benzoxatriazacyclononadecin-1 2-one, 21-chloro- 
8,9,1 0,1 1 ,1 3,1 4,1 5,1 6,1 8,23-decahydro-25-methoxy- 
melting point: 240.1 -242.8°C 
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Compound 
No. 


Name 


96 


4,6-ethanediylidene-12H-pyrimido[4,5- 
b][6,1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro- 
8,9, 1 0,1 1 , 1 3, 1 4, 1 5,20-octahydro-2 1 -methoxy-1 3,1 4-dimethyl- 
melting point: 241.9-243.0 C 


97 


4,6-ethanediylidene-12H-pyrimido[4,5- 

b][6,1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro-1 4-ethyI- 
8,9,1 0,1 1 ,1 3,1 4,1 5,20-octahydro-21 -methoxy- 
melting point; 212.8-214.0 C 


98 


4,6-ethanediylidene-1 2H-pyrimido[4,5- 

b][6,1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro- 

891011 131415 20-octahvdro-13-fhvdroxvmethvn-21-methoxv- 
melting point: 287.6-288.3°C 


99 


4,6-ethanediylidene-1 2H-py rimido[4,5- 

b][6,1 ,1 0,1 3]benzoxatriazacyclohexadecin-1 2-one, 1 8-chloro- 

8,9, 1 0, 1 1 , 1 3, 1 4,1 5,20-octahydro-21 -methoxy- 

melting point: 304.6-304.8°C 


166 

■A 

* 


4,6-ethanediylidenepyrimido[4,5- 

&][6,1,1 l,14]benzoxatriazacycloheptadecin-13(8fl)-one, 19-chIoro-15- 
ethyl-9,10,ll,12,14,15,16,21-octahydro-22-methoxy- 


i 167 


4,6-ethanediylidenepyrimido[4,5- 

&][6,1,1 l,14]benzoxatriazacycloheptadecin-13(8//)-one, 19-chloro- 
940,ll,12,14,15,16,21-octahydro-22-methoxy-14,15-dimethyi- 



Example B42 

Preparation of 4,6-ethanediylidenepyrimido[4,5~b]pyrro]o[2,l- 
mltejl^ll^Mlbenzoxatriazacycloheptadecin-lSCSHD-one, 21-chloro- 
9,10,1 l,12,13a,14,15,16,18,23-decahydro-24-methoxy- (compound 100) 

A solution of intermediate 156 (0.0005 mol) and DDPEA (0.003 mol) was added to a 
solution of HBTU (0.0015 mol) and 1-hydroxy- l#-benzotriazole (0.001 mol) in 

5 DMF dry (125 ml) and then the reaction mixture was reacted for 1 hour. The solvent 
was evaporated and the dry residue was purified by RP high-performance liquid 
chromatography. The product fractions were collected, sodium carbonate was added 
and the organic solvent was evaporated. DCM was added to the aqueous concentrate 
and the resulting mixture was extracted 3 times with DCM, then the organic extract 

10 was dried and collected, yielding 0.0394 g (16 %) of compound 100, melting point 
226.3-227.7°C. 



The following compounds were made accordingly; 
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4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,1 1 ,1 4]benzoxatriazacycloheptadecin-1 3(8H)-one, 1 9-chloro- 
9,10,1 1,12,14,15,16,21-octahydro-22-methoxy- (compound 101) 
melting point: 286.7-287.2°C 

4,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2,1- 
m][6 ) 1,11,14]ben20xatriazacycloheptadecin-13(8H)-one, 21-chloro-20- 
f luoro-9, 1 0, 1 1 , 1 2, 1 3a, 1 4, 1 5, 1 6, 1 8,23-decahydro-24-methoxy- (compound 
1 02), melting point: 234.7-236.8°C 



Example B43 

Preparation of 4,6-ethanedlylidene-12H-pyrinudo[4,5-b]pyrrolo[2,l- 
l][6,l,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro-19-fluoro- 
8,9,10,1 l,12a,13,14,15,17,22-decahydro-23-methoxy- (compovmd 103) 

A solution of intermediate 162 (0.001 mol) and DIPEA (1.034 ml) in DMF (20 ml) 

i 

was; added to a solution of PyBOP (0.003 mol) and 1-hydroxy- l#-benzotriazole 

■j 

5 (O.ppi mol) in DMF (200 ml) and then the reaction mixture was purified by RP high- 
. performance liquid chromatography (CH3CN/NH4OAC buffer). The product fractions 

* 

were collected, sodium carbonate was added and the organic -solvent was evaporated 
(precipitation). The aqueous concentrate was cooled in the fridge, then filtered and 
washed with water, yielding: 0.2087 g (43 %) of compound 103 melting point 241.6- 
10 242.6°C. 

The following compound was made accordingly; 
4,6^thanediylidenepyrimido[4,5-b]pyrrolo[2, 1- 

k] [6, 1 ,9, 12]benzoxatriazacyclopentadecine- 1 1 (8H)-thione, 19-chloro- 1 8-fluoro- 
9,10,1 la,12,13,14,16,21-octahydro-22-methoxy- (compound 104) 
melting point: 21 1.3-212.7°C 



Example B44 

a) preparation of 4,6^thanediylidenepyrimido[4,5- 

b] [6,l,16]benzdxadiazacyclononadecin-16(17H)-one, 21-chloro-8,9,10,13,14,15,18,23- 
octahydro-24-methoxy- (B) (compound 105) and 

4,6-ethanediylidenepyrimido[4,5-b][6,l,l6]benzoxadiazacyclononadecin-16(17H)-one, 
21-chloro-8,9,10,13,14,15,18,23-octahydro-24-methoxy- (A) (compound 106) 



* 
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A mixture of intermediate 165 (0.000424 mol) and Grubbs II catalyst (0.000042) in 
DCM (200 ml; degassed) was stirred for 6 hours at RT and under N2, then the solvent 
was evaporated and the residue was purified by RP high-performance liquid 
chromatography. Two product fractions were collected and the solvent was 
5 evaporated, yielding 0.046 g (23.3%) of compound 106 (A) and 0.078 g (39.5 %) of 
compound 105(B). 

b) preparation of 4,6-ethanediylidenepyrimido[4,5- 
Z?][6,146]benzoxadiazacyclononadecin-16(17/0-one, 21-chloro- 
8,9,10,ll,12,13,14,15,18,23-decahydro-24-methoxy- (compound 107) 

A mixture of compound 105 (0.000064 mol) in THF (15 ml) and methanol (15 ml) 
was hydrogenated for 3 hours with Pt/C 5% (0.03 g) as a catalyst After uptake of H2 
(1 equiv.), the catalyst was filtered off and the filtrate was evaporated, yielding 
10 compound 107. 

■ The following compounds were made accordingly; - 

*< 

4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1 ,1 5]benzoxadiazacyclooctadecin-15(16H)-6ne, ^ 
20-chloro-9,12 J 13,14,17 > 22-hexahydro-23-methoxy- (compound 108). * 



Example B45 

a) Preparation of carbamic acid, (20-chloro-9,10,13,14,15,16,17,22-octahydro-23- 
methoxy- 1 5-oxo-4,6-ethanediylidene-8H-pyrimido[4,5- 

b] [6,l,15]benzoxadiazacyclooctadecin-14-yl)-, 1,1-dimethylethyl ester (A) (compound 
109) and 

Preparation of carbamic acid, (20-chloro-9,10,13,14,15,16,17^^ 

15-oxo-4,6-ethanediylidene-8H-pyrirw^ 

yl)-, 1,1-dimethylethyl ester (B) (compound 110) 

15 A solution of intermediate 1 69 (0.0015 mol) and Grubbs H catalyst (0.00015) in DCM 
(150 ml) was stirred overnight at RT, then the solvent was evaporated and the residue 
was purified by RP high-performance liquid chromatography. Two product fractions 
were collected and the solvent was evaporated, yielding 0.110 g of compound 109 (A) 
and 0.064 g of compound 110(B). 
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b) Preparation of carbamic acid, (20-chloro<9,10,ll,12,13,14,15,16,17,22-decahydro-23- 
methoxy-15-oxo^,6^thanediyBdene-8H-pyrimido[4,5- 

b][6,l,15]benzoxadiazacyclooctadecin-14-yl)-, l,l-<iimethylethyl ester (compound 111) 

A mixture of compound 109 (0.00025 mol) in THF (15 ml) and methanol (15 ml) was 
hydrogenated for 3 hours with Pt/C 5% (0.1 g) as a catalyst After uptake of Kb (1 
equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue was 
filtered over silica gel with DCM/CH 3 OH (10/1) and the filtrate was evaporated, then 
5 the obtained residue was crystallised from methanol and the resulting solids were 
collected, yielding compound 111. 

Following compound was made accordingly: 
carbamic acid, (18^hloro-ll,12,13,14,15,20-hexahydro-21-methoxy-13-oxo-4,6- 
ethanediylidene-8H-pyrimido [4,5-b] [6,1,1 3]benzoxadiazacyclohexadecin- 1 2- 
r yl)-, 1,1-dimethyIethyl ester (compound 165) 

; . c) Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 
b][6,l,15]benzoxadiazacyclooctadecin-15(16H)-one, 14-amino-20-chloro- 
9,10,ll,12,13,14,17,22-octahydro-23-methoxy- .HC1 (1:2) (compound 112) 

6N HC1 in 2-propanol (5 ml) was added to a solution of compound 111 (0.000088 
moi) in THF (q.s.) and the reaction mixture was stirred for 1 hour at RT and then the 
10 solvent was evaporated, yielding 0.050 g of compound 1 12, isolated as a hydrochloric 
acid salt . 

d) Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5- 

b] [6 , 1 , 1 5]benzoxadiazacyclooctadecin- 15(1 6fl)-one, 20-chloro- 14-(dimethylamino)- 
9,10,1 l,12,13,14 f 17,22-octahydro-23-methoxy- (compound 113) 

A mixture of compound 112 (0.000085 mol) and formaldehyde (0.00052 g) in 
methanol (20 ml) was hydrogenated with Pt/C 5% (0.04 g) as a catalyst in the 
presence of thiophene solution (0.04 ml). After uptake of Sfe (2 equiv.), the catalyst 
15 was filtered off and the filtrate was evaporated. The obtained residue was purified by 
RP high-performance liquid chromatography, then the product fractions were 
collected and the solvent was evaporated, yielding compound 113. 
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Example B46 

Preparation of 4,6-ethanediylidene-8H-pyriniido[4,5- 

fe][6,l,10,13]benzoxatriazacyclohexadecine, 18-chloro-9,10,ll,12,13,14,15^0-octahydio- 
21-methoxy-14-methyl- (compound 1 14) 

A solution of intermediate 186 (0.00095 mol) in dioxane (10 ml), water (5 ml) and 
HC1 concentrated (5 ml) was stirred for 27 hours at 50°C and then the reaction 
mixture was poured out into a saturated aqueous NaHC(>3 solution and extracted with 
5 DCM. The organic extract was then dried and filtered over potassium carbonate. 
NaBH(OAc) 3 (0.00095 mol) was immediately added. The reaction mixture was 
stirred for 1 hour at RT. The mixture was purified by RP high-performance liquid 
chromatography, then the product fractions were collected and the solvent was 
evaporated, yielding 0.0576 g of compound 114, melting point 202.8-203.6°C. 

10 The following compounds were made accordingly; 



Compound 
;No. 


Name 


115 

« 


4,6-ethanediylidenepyrimido[4 f 5- 

b][6,1 ,1 1 ,1 4]benzoxatriazacycloheptadecine, 1 9-chloro- 

8,9,1 0,1 1 ,1 2,1 3,1 4,1 5,1 6,21 -decahydro-22-methoxy-1 5-methyl- 

meltinq point: 1 96.9-1 97.8°C 


116 


4,6-ethanediylidenepyrimido[4 l 5-b][6, 1 ,9, 1 2]benzoxatriazacyclopentadecine, 
1 7-chloro-8,9, 10,11,12,13,14,1 9-octahydro-20-methoxy-1 3-methyl- 
meltinq point: 1 95.8-1 96.6°C 


117 


4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6, 1,12,1 5]benzoxatriazacyciooctadecine, 20-chloro- 

9, 1 0, 1 1 , 1 2, 1 3, 1 4, 1 5, 1 6, 1 7,22-decahydro-23-methoxv-1 6-methyl- 



Example B47 

Preparation of 4,6-ethanediylidenepyrimido[4,5- 

b] [6, 1 , 12]benzoxadiazacyclopentadecine, 17-chloro-8,9, 1 2, 1 3, 14, 19-hexahydro-20- 
methoxy-13-methyl- ±75% E and ± 25% Z (compound 118) 

Grubbs II catalyst (a total of 0.0012 mol) was added in several portions to a solution 
15 of intermediate 191 (0.0016 mol) in DCM (100 ml) and the reaction mixture was 
stirred and refluxed for a total of 4 days. The obtained mixture was purified 2 times 
by RP high-performance liquid chromatography. The product fractions were collected 
and the solvent was evaporated, yielding 0.01 16 g of compound 118. 
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Example B48 

Preparation of 4,6-ethanediylidene-81?-pyrimido[4,5- 

i][6,l,9,12]benzoxatriazacyclohexadecine-9,12-dione, 18-chloro-10,ll,13,14,15,20- 
hexahydro-21-methoxy-ll-methyl- .hydrate (1:1) (compound 119) 

A mixture of intermediate 197 (0.0010 mol) and DIPEA (0.0040 mol) in DMF dry (50 
ml) was slowly added to a solution of l-[bis(dimethylamino)methylene]- 1H- 
benzotriazolium,, hexafluorophosphate(l-), 3-oxide (0.0025 mol) in DMF dry (200 
ml) at RT, then the reaction mixture was quenched with water (5 ml) and the solvent 
was evaporated. The obtained residue was purified by RP high-performance liquid 
chromatography. The product fractions wera collected and the organic solvent was 
evaporated, yielding 0.024 gof compound 119. 

Thef ollowing compounds were made accordingly; 



Compound 
No. 


Name 


120 

i 


4,6-ethanediylidenepyrimido[4,5- 

b][6 l 1,9J2]benzoxatriazacyclopentadecine-9,12(8H f 13H)-dione, 17-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy-1 1 -methyl- 


121 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,12]benzoxatria2acyclopentadecine-9,12(8H t 1 3H)-dione, 17-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy-1 1 -(1 -methylethyl)- 


122 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclopentadecine-9,1 2(8H,1 3H)-dione, 1 7-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy-1 1 -(phenylmethyl)- 


123 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacyclopentadecine-9,1 2(8H,1 3H)-dione, 
10,1 1 , 1 4, 1 9-tetrahydro-20-methoxy-1 1 -methyl- 


124 . 


4,6-ethanediylidenepyrimido[4,&- 

bj[6, 1 ,9, 1 2]benzoxatriazacyclopentadecine-9, 1 2(8H, 1 3H)-dione, 
10,1 1 ,14,1 9-tetrahydro-20-methoxy-1 1-(1-methylpropyl)- 


125 


9,1 1 -ethanediylidenepyrimido[4,5-b]pyrrolo[1 ,2- 

i][6,1 ,9,1 2]benzoxatriazacyclopentadecine-1 4,1 9(5H,1 3H)-dione, 

1 6,1 7,1 8, 1 8a,20,21 -hexahydro-22-methoxy- 


126 


9,1 1-ethanediylidenepyrimido[4,5-b]pyrrolo[1 ,2- 

i][6,1 ,9,1 2]benzoxatriazacyclopentadecine-1 4,1 9(5H,1 3H)-dione, 3-chloro- 
1 6,1 7,1 8,1 8a,20,21 -hexahydro-22-methoxy- 


127 


4,6-ethanediylidenepyrimido[4,5- 

b][6,i ,9, 1 2Jbenzoxatriazacyclopentadecine-9, 1 2(8H, 1 3H)-dione, 1 7-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-1 1 -(1 -hydroxyethyl)-20-methoxy- 
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No. 


INGM I It? 


19ft 


b][6,1 ,1 1,14]benzoxatriazacycloheptadecine.-1 1 ,14(8H,1 5H)-dione, 19- 
chloro-9,1 0,1 2,1 3,1 6,21 -hexahydro-22-methoxy-1 3-(1 -methylpropyl)- 




*+,o-cu icu iou iy iiuci i"py ii 1 1 Huo[*f , o- 

b][6,1 ,9,12]benzoxatriazacyclopentadecine-9,1 2(8H f 1 3H)-dione, 1 7-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-1 1 -(hydroxymethyl)-20-methoxy- 


1 

loU 


*+,o~t;incii icuiyiiuci it?pyriiiiiuu[*t,o- 

b][6,1 ,1 1 ,14]benzoxatriazacycloheptadecine-1 1 ,14(8H,1 5H)-dione, 1 9- 
chloro-9, 1 0,1 2, 1 3,1 6,21 -hexahydro-1 3-(hydroxymethyl)-22-methoxy- 


IO I 


*+ ,0-fc; U Idi 1 t/Uly IiUol IWpy 1 If 1 IIUU[*t ,0" 

bj[6,1 ,1 1,14]benzoxatriazacycloheptadecine-1 1,14(8H,15H)-dione, 19- 
chloro-9, 1 0, 1 2, 1 3, 1 6,2 1 -hexahydro-22-methoxy-1 3-methyl- 


1 Q9 
1 OC 


*r f O Cll Id! 1 WJiyilUtSi lopyi II 1 iiuu|H,d- 

b][6,1 ,9,1 2]benzoxatriazacyclopentadecine-9,1 2(8H,1 3H)-dione, 1 7-chloro- 
1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy-1 1 ;1 1 -dimethyl- 


1 

i OO 

->*.. 


\? f i i t?u icu leuiyiiuoi it/jjyi n i iiuu|H , ,i/-ijjpyi i wi\j[i,c m 

i][6,1 ,9,12]benzoxatriazacyclopentadecine-14,19(5H,13H)-dione, 3-chloro- 
1 6,1 7,1-8,1 8a,20,21 -hexahydro-1 7-hydroxy-22-methoxy- 


r i o^ 

■ "> 

> 


H t xj-ci\ idi lcuiyiiuci itj-on-pyi ir niuu[H T o~ujpyi ruiu[ i 

l][6, 1,12,1 5]benzoxatriazacyclooctadecine-1 2, 1 7(1 8H)-dione, 22-chloro- 
9, 1 0, 1 1 , 1 4, 1 5, 1 6, 1 6a, 1 9,24-nonahydro-25-methoxy- 


loo 

• 


^,o-©inaneuiyjiu©Tie-on-pyrim^ 

b][6,1 ,9,12]benzoxatriazacyclohexadecine-9,12-dione, 18-chloro- 
1 0,1 1 ,1 3,1 4,1 5,20-hexahydro-21 -methoxy-1 1,11 -dimethyl- 


lob 


^,D-einaneuiyiiaene-on-pynmiuO[*r,o- 

b][6,1 ,12,15]benzoxatriazacyclooctadecine-12,15(16H)-dione, 20-chloro- 
9,1.0,1 1 ,1 3, 1 4,1 7,22-heptahydro-23-methoxy-1 4-<2-methylpropyl)- 


1 Q7 


h,D"cu idi i t?uiy iiuci it; on pyi ir i nuu[*t,o~ 

b][6,1 ,1 2,1 5]benzoxatriazacyclooctadecine-1 2,1 5(1 6H)-dione, 20-chtoro- 
9, 1 0, 1 1 , 1 3, 1 4, 1 7,22-heptahydro-23-methoxy-1 4, 1 4-dimethyf- 


1 Qft 
I OO 


f,o oil idi icuiyiiuciifc7-ori-fjyiiiniuu[*f,o- 

b][6, 1,12,1 5]benzoxatriazacyclooctadecine-1 2, 1 5( 1 6H)-dione, 20-chloro- 
9,1 0,1 1 ,1 3,1 4,1 7,22-heptahydro-23-methoxy-1 4-(phenylmethyl)- 


1 *}Q 


t,o cu icii louiy iiuci it? on jjyi n i nuu[*+,v} 

b][6,1 ,1 2, 1 5]benzoxatriazacyclooctadecine-1 2,1 5(16H)-dione, 20-chloro- 
9,1 0,1 1 ,1 3,1 4,1 7,22-heptahydro-23-methoxy-1 4-methyl- 


i 140 


1 91 -pthanprih/liHAnfi-^H-nvrimiHnrA 'v-hlnvrrnlnn 9- 

i][6,1,9,12]benzoxatriazacyclohexadecine-13,18(19H)-dione, 7-chloro- 
1 0,1 1 ,12,13a,14,1 5,1 6-heptahydro-23-methoxy- 


141 


4.6-ethanedivlidene-8H-Dvrimidof4.5- 

b][6, 1,9,1 2]benzoxatriazacyclohexadecine-9, 1 2-dione, 1 8-chloro- 
1 0, 1 1 , 1 3, 1 4, 1 5,20-hexahydro-21 -methoxy-1 1 -(2-methylpropyl)- 


142 


4,6-ethanediylidene-8H-pyrimido[4,5- 

b][6,1 ,9,1 2]benzoxatriazacycIohexadecine-9,1 2-dione, 1 8-chloro- 
1 0,1 1 ,1 3,14,1 5,20-hexahydro-1 1 -(1 -hydroxyethyl)-21 -methoxy- 


143 


4,6-ethanediylidenepyrimido[4,5- 

b][6,1 ,1 1 ,1 4]benzoxatriazacycloheptadecine-1 1 ,1 4(8H,1 5H)-dione, 1 9- 
chloro-9,1 0,1 2,1 3,1 6,21 -hexahydro-22-methoxy-1 3-i2-methylpropyl)- 
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No. 




AAA 


A C _f>4 , r*H"> r*» /-\/-J »i FliylrM^/-\ir>\ tr\tnr\\^i^s.T A C 

h,u cii lai leuiyiiuenepy rirniuoi'1',0- 

b][6,1 ,11,1 4]benzoxatriazacycloheptadecine-1 1 ,1 4(8H,1 5H)-dione, 1 9- 
chloro-9, 1 0,12, 1 3,1 6,21 -hexahydro-22-methoxy-1 3,1 3-di methyl- 


140 


HjO-einanGQiyiiaenepyrimiao^jO- 

b][6,1 ,1 1 ,14]benzoxatriazacycloheptadecine-1 1 ,14(8H,1 5H)-dione, 1 9- 
chloro-9, 1 0, 1 2, 1 3, 1 6,21 -hexahydro-22-methoxy-1 3-(phenylmethyij- 


i Ad 


4,D-eTnaneuiyiiaenepynrTiiao[4,o- 

b][6,1 ,11,1 4]benzoxatriazacycloheptadecine-1 1 ,1 4(8H,1 5H)-dione, 1 9- 
chloro-9,1 0,1 2,1 3,1 6,21 -hexahydro-1 3-(1 -hydroxyethyl)-22-methoxy- 


147 


*t,o cu icii icuiyiiuci ic on pyrin iiuupTiO 

b][6,1 ,1 2,1 5]benzoxatriazacyclooctadecine-1 2,1 5(1 6H)-dione, 20-chloro- 
9,1 0,1 1 , 1 3 f 1 4, 1 7,22-heptahydro-1 4-(1 -hydroxyethyl)-23-methoxy- 


.148 


4,6-ethanediyiidene-8H-pyrimido[4,5- 

b][6, 1 ,9, 1 2]benzoxatriazacyclohexadecine-9 l 1 2-dione, 1 8-chloro- 
10,1 1 ,13,14,15,20-hexahydrol 1-(hydroxymethyl)-21-methoxy- 


149 

f 

I i 


1 ,21 -ethanediylidene-5H-pyrimido[4,5"b]pyrrolo[1 ,2- 

i][6,1 ,9,1 2]benzoxatriazacyclohexadecine-1 3,1 8(1 9H)-dione, 7-chloro- 

1 0,1 1 ,1 2,1 3a,1 4,1 5,1 6-heptahydro-1 5-hydroxy-23-methoxy- 



Example B49 

9 

Preparation of 4,6-ethenopyiimido[4,5-&][6J,9,14]benz 

9,14(8/?,15fl)-dione > 19-chloro-10,ll,12,13,16,21-hexahydro-22-methoxy- (compound 
150) 

■ 

Intermediate 122 (0.001 mol) and DBPEA (0.004 mol) were added to a mixture of 
PyBOP (0.003 mol) in DMF (250 ml) and the reaction mixture was stirred for 2 
hours, then water was added and the solvent was evaporated. The obtained residue 
was purified by RP high-performance liquid chromatography. The product fractions 
were collected and the organic solvent was evaporated. The aqueous concentrate was 
allowed to precipitate overnight in the fridge and the resulting solids were then 
filtered off, yielding 0.093 g (20 %) of compound 150. 



The following compounds were made accordingly; 
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Compound 
No. 


Name 




^,o-t7inenopynnnuo|4,o-Dj|o, i ,y, l^jDenzoAauiazcauyuiupciiiciucLHf it?- 

9,1 2(8H,1 3H)-dione, 1 7-chloro-1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy- 


4 CO 


^jD-eineno-on-pyrirniaoi^j^DJio,! ,y, lojuenzoxaina^cyciDnexaQecin©- 
9,13(10H,14H)-dione, 18-chloro-11 I 12,15,20-tetrahydro-21-methoxy- 


A CO 

loo 


4,o-eTnenopynmiooL4,o-DjiD,i ,i 1 ,1 4jD6nzoxaxriazacycionepxac3©cin©- 
11,1 4(8H,1 5H)-dione, 1 9-chloro-9,1 0,12,1 3,1 6,21 -hexahydro-22-methoxy- 


AHA 

154 


4,D-einenopyrimiuoi4,o-Dj[b f l ,1 i , i bjDenzoxainazacyciononauecine- 
11,1 6(8H,1 7H)-dione, 21 -chloro-9,1 0,1 2,1 3,1 4,1 5,1 8,23-octahydro-24- 
methoxy- 


A EC 

loo 


A £> s\+i-\s\n** OL) m\ trim trA*~\\ A C f C A A A A Cllian7AV4tri470ra/olAA^4^aAina. 

^jO-etneno-on-pynrniao^jO-Djio,! ,1 i , i ojoenzoxainazacycioociaaecin©- 
1 1 , 1 5( 1 2H, 1 6H)-dione, 20-chloro-9, 1 0, 1 3, 1 4, 1 7,22-hexahydro-23- 
methoxy- 


1 EC 

IOD 


4,o-einanBaiyiiQ©nBpynnriioo|4,D- 

b][6, 1,9,1 2]benzoxatriazacyclopentadecine-9, 1 2(8H , 1 3H)-dione, 
1 0,1 1 ,1 4,1 9-tetrahydro-20-methoxy- 


< 157 

% • * 
*• 

* 


4,o-einaneQiyiiQ6ne-on-pyrirniQ 

b][6,1 ,9, 1 3]benzoxatriazacyclohexadecine-9,1 3(1 0H,1 4H)-dione, 
11,12,1 5,20-tetrahydro-21 -methoxy- 


• A CO 

; 158 

• 


4,o-etnaneaiyiiaenGpyrimiaoi4,o- 

b][6, 1 ,9 , 1 4]benzoxatriazacycloheptadecine-9 , 1 4(8H , 1 5H)-dione, 
1 0,1 1 ,1 2,1 3,1 6,21 -hexahydro-22-methoxy- 


159 


4,b-etnaneoiyiiaen6pynrniao|4,b- 

b][6, 1,9,1 2]benzoxatriazacyclopentadecine-9, 1 2(8H, 1 3H)-dione, 1 7-chloro- 
1 0, 1 1 , 1 4, 1 9-tetrahydro-20-methoxy-1 0-methyl- 


160 


4 l o-eTnaneQiyuuene-on-pynmiaoi4,o- 

b][6, 1 ,9, 1 2]benzoxatriazacyclohexadecine-9, 1 2-dione, 1 8-chloro- 
1 0, 1 1 , 1 3, 1 4, 1 5,20-hexahydro-21 -methoxy- 


101 


4,D-einaneQiyiJQene-on-pyniTiiao| > 4,D" 

b][6,1 ,9,14]benzoxatriazacyclooctadecine-9,14-dione, 20-chloro- 
1 0,1 1 ,1 2,1 3,1 5,1 6,1 7,22-octahydro-23-methoxy- 




4,o-eTnaneaiyiiQsnepynrriiao[4,o- 

b][6,1 ,12,16]benzoxatriazacyclononadecine-12,16(13H,17H)-dione, 21- 
chloro-8,9,1 0,1 1 ,14,1 5,1 8,23-octahydro-24-methoxy- 


ICQ 
1 oo 


A R-pthanpriivIiHpnp~RH-n\/rimiHnr4 *>- 

bj[6,1 ,1 2,1 7]benzoxatriazacycloeicosine-1 2,1 7(1 8H)-dione, 22-chloro- 
9,1 0, 1 1 ,1 3, 1 4,1 5, 1 6,1 9,24-nonahydro-25-methoxy- 


164 


4,6-ethanediylidene-8H-pyrimido[4 l 5- 

bj[6, 1,9,1 2]benzoxatriazacyclohexadecine-9, 1 2-dione, 1 8-chloro- 
1 0,1 1 , 1 3, 1 4,1 5,20-hexahydro-21 -methoxy-1 0-methyl- 


168 


4,6-ethanediylidene-8H-pyrimido[4 1 5- 

b][6, 1,12,1 5]benzoxatriazacyclooctadecine-1 2, 1 5(1 6H)-dione, 20-chloro- 
9,1 0,1 1 ,1 3,14,17,22-heptahydro-23-methoxy-1 3-methyl- 
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The compounds were identified by LC/MS using a gradient elution system on a 
reversed phase HPLC. The compounds are identified by their specific retention time 
and their protonated molecular ion MH+ peak. The HPLC gradient was supplied by a 
Waters Alliance HT 2790 system with a columnheater set at 40°C Flow from the 

5 column was split to a Waters 996 photodiode array (PDA) detector and a Waters- 
Micromass ZQ mass spectrometer with an electrospray ionization source operated in 
positive and negative ionization mode. Reversed phase HPLC was carried out on a 
Xterra MS C18 column (3.5 |Am, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three 
mobile phases (mobile phase A 95% 25mM ammoniumacetate + 5% acetonitrile; 

10 mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a 
gradient condition from 100 % A to 50% B and 50% C in 6.5 minutes, to 100 % B in 
1 minute, 100% B for 1 minute and reequilibrate with 100 % A for 1.5 minutes. An 
injection volume of 10 yL was used. 

Mass spectra were acquired by scanning from 100 to 1000 in Is using a dwell time of 
.15 0.1 s. The capillary needle voltage was 3kV and the source temperature was 

maintained at 140°C . Nitrogen was used a the nebulizer gas. Cone voltage was 10 V 
for positive ipnzation mode and 20 V for negative ionization mode. Data acquisition 
was performed with a Waters-Micromass MassLynx-Openlynx data system. 



25 



Table : retention time (RT in minutes) and molecular weight as the MH + 



Compound 
No. 


Rt 




64 


6.38 


503 


38 


6.64 


414 


40 


4.93 


427 


71 


5.66 


454 


150 


3.84 


454 


153 


3.89 


546 


120 


3.77 


442 



Compound 
No. 


Rt 


WIH* 


121 


4.32 


470 


122 


4.84 


518 


60 


4.53 


456 


123 


3.05 


408 


124 


4.08 


450 


125 


3.56 


434 


156 


2.83 


394 
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Compound 
No. 


■ 

Rt 


MH* 


157 


3.01 


408 


158 


3.3 


422 


126 


4.33 


466 


159 


4.02 


442 


127 


3.62 


472 


128 


5.34 


512 


129 


3.47 


458 


130 


3.93 


486 


131 


4.34 


470 


160 


4.04 


442 


161 


3.86 


470 


106 


8.73 


467 


105 


9.6 


467 


132 


3.74 


456 


133 


3.63 


484 


108 


6.09 


453 


117 


5.95 


456 


63 


4.75 


500 


162 


4 


484 


163 


3.91 


498 


134 

* 


4.51 


510 


135 


4.56 


470 



153- 



Compound 
No. 


Rt 


MH* 


168 


4.17 


484 


136 


4.62 


526 


137 


4.18 


498 


138 


4.62 


560 


139 


3.88 


456 


119 


4.5 


456 


140 1 


5.03 


482 


164 


4.74 


456 


141 


5.41 


498 


142 


4.17 


486 


143 


5.16 


512 


144 


4.42 


484 


145 


5.18 


546 


147 


4.3 


514 


110 


6.2 


568 


109 


6.14 


568 


148 


3.92 


472 


149 


4.45 


498 


111 


6.26 


570 


165 


5.82 


540 
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C. Pharmacological examples 

Example C.l : in vitro inhibition of EGFR using a Scintillant Proximity Assay 

In the present EGFR SPA kinase reaction assay, a kinase substrate consisting of 
biotinylated poly(L-glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the 
aforementioned protein in the presence of ( 33 P) radiolabeled ATP. ( 33 P) phosporylation 
of the substrate is subsequently measured as light energy emitted using streptavidin- 
coated SPA beads (Amersham Pharmacia Biotech) by trapping and quantifying the 
binding of the biotin tagged and radiolabeled substrate. 



Detailed description 

The EGFR SPA kinase reaction is performed at 30°C for 60 minutes in a 96-well 
microtiter plate. For each of the tested compounds a full dose response 1.10" 6 M to 1.10" 
10 M has been performed. IRESSA® and Tarceva™ (erlotinib) were used as reference 
15 compounds. The 100 /il reaction volume contains 54.5 mM TrisHCl pH 8.0, 10 mM 
MgCI 2 , lOOpM Na 3 V0 4 , 5.0 /aM unlabeled ATP, ImM DTT, 0.009% BSA, 0.8 \iC\ 
33 P-ATP, 0.35 fig/well poly(GT)biotin and 0.5 fig EGFR-kinase domain/well. 
The reaction is stopped by adding to each well 100 \A of the streptavidin beads (10 

* 

mg/ml in PBS + 100 mM EDTA + 100 \iM ATP). The plates are than shaked at 300 
20 rpm for 30 min to allow binding of the biotinylated substrate to the streptavidin coated 
beads. Than the beads are allowed to settle at the bottom of the plate for 30 minutes. 
The microtiterplates are centrifuges at 800 rpm for 10 minutes and the amount of 
phosphorylated ( 33 P) Poly(GT)biotin is determined by counting (30sec/well) in a 
microtiterplate scintillation counter. 

25 

Example C.2 : in vitro inhibition of EGFR 

The in vitro inhibition of EGFR was assessed using either the Flash Plate technology or 
30 the glass-fiber filter technology as described by Davies, S.P. et al., Biochem J. (2000), 
35 1 ; p.95-105. The Flash Plate technology is generally described by B .A. Brown et al. 
in High Throughput Screening (1997), pj 17-328. Editors): Devlin, John P. 
Publisher: Dekker, New York, N. Y. 

35 In the Flash Plate EGFR kinase reaction assay, a kinase substrate consisting of 

biotinylated poly(l^glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the 
aforementioned protein in the presence of ( 33 P) radiolabeled ATP. ( 33 P) phosporylation 



. -V 



.2 
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of the substrate is subsequently measured as light energy emitted using a streptavidin- 
coated Flash Plate (PerkinElmer Life Sciences) by trapping and quantifying the binding 
of the biotin tagged and radiolabeled substrate, 

5 Detailed description 

The EGFR kinase reaction is performed at 30°C for 60 minutes in a 96-well microtiter 
FlashPlate (PerkinElmer Life Sciences). For each of the tested compounds a full dose 
response 1.10"^ to L10" 10 M has been performed. IRESSA® and Tarceva™ (erlotinib) 
were used as reference compounds. The 100 jil reaction volume contains 54.5 mM 
10 TrisHCl pH 8.0, 10 mM MgCl 2 , lOOpM Na 3 V0 4 , 5.0 /iM unlabeled ATP, ImM DTT, 
0.009% BSA, 0.8 fJtCi AT^P, 0.35 /ig/well poly(GT)biotin and 0.5 fig EGFR-kinase 
domain/well. 

The reaction is stopped by aspirating the reaction mixture and washing the plate 3x 
* with 200 fil wash/stop buffer (PBS + 100 mM EDTA). After the final wash step 200 fd 
15 ; v of wash/stop buffer was added to each well and the amount of phosphorylated ( 33 P) 
? Poly(GT)biotin determined by counting (30 sec/well) in a microtiterplate scintillation 
counter. 

* 

In the glass-fiber filter technology EGFR kinase reaction assay, a kinase substrate 
20 consisting of poly(L~glutamic acid-I^tyrosine) (poly(GT)), is incubated with the 

aforementioned protein in the presence of ( 33 P) radiolabeled ATP. ( 33 P) Phosporylation 
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter. 

Detailed description 

25 The EGFR kinase reaction is performed at 25°C for 10 minutes in a 96-well 

microtiterplate. For each of the tested compounds a full dose response 1.10"^ to 1.10" 
10 M has been performed. IRESS A® and Tarceva™ (erlotinib) were used as reference 
compounds. The 25 fi\ reaction volume contains 60 mM TrisHCl pH 7.5, 3 mM . 
MgCl 2 , 3 mM Mn Cl 2 , 3 MM Na 3 V0 4 , 50 ^g/ml PEG20000, 5.0 fiM unlabeled ATP, 

30 ImM DTT, 0.1 jxCi AT 33 ?, 62.5 ng/well poly(GT) and 0.5 pg EGFR-kinase 
domain/well. 

The reaction is stopped by adding 5 ill of a 3% phosphoric acid solution. 10 ptl of the 
reaction mixture is then spotted onto a Filtermat A filter (Wallac) and washed 3 times 
for 5 min. in 75 mM phosphoric acid and 1 time for 5 min. in methanol prior to drying 
35 and quantification on the Typhoon ( Amersham) using a LE phosphorage storage 
screen. 
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Example C.3: Serum starved proliferation assay on the ovarian carcinoma SKOV3 cells 

The ovarian carcinoma cell line (SKOV3) was used in an epidermal growth factor 
5 stimulated cell proliferation assay, to assess the inhibitory effect of the compounds on 
EGF in whole cells. 

In a first step the SKOV3 cells were incubated for 24 hours in the presence of 10% FCS 
serum. In the second step the cells were incubated with the compounds to be tested in a 
serum free condition (37 °C and 5% (v/v) C0 2 ) and subsequently stimulated for 72 
10 hours with EGF at a final concentration of 100 ng/ml. The effect of the compounds on 
° the EGF stimulation was finally assessed in a standard MTT cell viability assay. 

Alternatively, the SKOV3 cells were incubated for 24 hours in the presence of 10% 
FCS serum. In the second step the cells were incubated for 72 hours with the 
15 compounds to be tested and the effect of the compounds on cell proliferation was 

* 

finally assessed in a standard MTT cell viability assay. 

Example C.4: ELISA assay of EGFR tyrosine kinase activity 

20 The EGFR ELISA is generally described by Yang, EJ3. et al., 2001 , Biochimica et 
Biophysica Acta, 1550; 144. 

For the determination of EGFR tyrosine kinase activity, 100 \il of 0.4 jig/ml poly(Glu, 
Tyr) in PBS was coated per well on a 96-well microplate at 37°C overnight. The non- 
specific binding sites were subsequently blocked by incubation for 30 minutes at room 

25 temperature with 200 fil BSA dilution (10 mg/ml in PBS) per well. After washing 
three times with PBS the plates were either used immediately or stored at 4°C. 
Prior to the determination of the EGFR tyrosine kinase activity, the coated plates were 
washed two times with PBS. Next, to each well 88 jud of an ATP dilution (50 mM Tris 
HC1 pH 8.0, 10 mM MgCl 2 , 100 pM Na 3 V0 4 , 1 mM DTT, 5 fiM ATP) and 2 pi with 

30 various concentrations of the compounds to be tested, were added. The EGFR tyrosine 
kinase-catalysed reaction was started by the addition of 10 jil of diluted EGFR (dilution 

0.05 jig per well enzyme diluted in 50 mM TrisHCl pH 8.0 + 0.1% BSA). 
After incubation at room temperature for 10 min, the reaction was stopped by washing 
five times with PBS with 0.1% Tween 20. Subsequently 100 ml of recombinant anti- 

35 phosphotyrosine horseradish peroxidase conjugate (1:2500) in BSA (lOmg/ml in PBS) 
was added. After incubation at room temperature for 1 h, the microplate was washed 
five times with PBS/Tween 20. After the microplate was incubated with 100 (Jl of 
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TMB-ELISA (1-step Ultra TMB-ELISA, Pierce) until colour development, 100 pi of 
0.5 M H2SO4 was added to stop the reaction, and it was read in a microplate reader at 
450-655 ran. 

5 Example C.5: Proliferation assay on the squamous carcinoma cell line A431 cells 

The squamous carcinoma cell line (A431) was used in a cell proliferation assay, to 
assess the inhibitory effect of the compounds in whole cells. 

In a first step the A431 cells were incubated for 24 hours in the presence of 10% FCS 
10 serum. In the second step the cells were incubated for 72 hours with the compounds to 
be tested at a final concentration of 100 ng/ml. The effect of the compounds on the cell 
proliferation was finally assessed in a standard MIT cell viability assay. 
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The following tables provides the IC50 values of the compounds according to the 
invention, obtained using the above mentioned kinase assays. 



Compound number 


EGFR SPA (C1) : 
IC50 in nM 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


A431 cell (C5) : 
plC50 


EGFR ELISA (C4) : 
IC50 in nM 


1 


" >100 


<5.0 


<5.7 


<6.0 


>1000 


2 


>100 


7.0 


<5.7 


<6.0 


>1000 


3 


3.61 


7.8 


5.87 


<6.0 


>1000 


4 


32.58 


7.3 


5.54 


NT 


556 


5 


81.10 


6.4 


5.32 


NT 


>1000 


6 


4.40 


7.6 


5.74 


NT 


359 


7 


6.64 


7.1 


<5 


NT 


>1000 


8 


3.97 


7.5 


<5 


NT 


329 


9 


6.79 


7.4 


NT 


NT 


>1000 


16 


NT 


5.6 


NT 


NT 


>1000 


18 


NT 


7.1 


<5 


NT 


>1000 


17 


NT 


7.4 


5.08 


5.6 


269 


10 


NT 


7.3 


<5 


<5.5 


>1000 


12 


NT 


<5 


<5 


<5.5 


>1000 


14 


NT 


<5 


<5 


<5.5 


>1000 


11 


NT 


<5 


<5 


<5.5 


>1000 


13 


NT 


6.5 


<5 


<5.5 


>1000 


20 


NT 


7.6 


6.64 


5.9 


NT 


19 


NT 


7.2 


5.3 


<5.5 


NT 


21 


NT 


8.0 


6.09 


<5.5 


158 


22 


NT 


7.8 


6.59 


5.8 


38.4 


23 


NT 


8.0 


7.22 


6.3 


NT 


24 


NT 


7.7 


5.5 


<5.5 


NT 
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Compound number 


EGFR SPA (C1) : 
IC50 in nM 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


A431 cell (C5) : 
plC50 


EGFR ELISA (C4) : 
IC50 in nM 


25 


NT 


6.2 


<5 


<5.5 


NT 


26 


NT 


8.6 


6.92 


5.7 


■NT 


do 


NT 


7.0 


5.84 


5.8 


NT 


29 


NT 


6.1 


<5 


<5.5 


NT 


30 


NT 


7.5 


5.99 


<6.0 


NT 


32 


NT 


8.4 


6.54 


NT 


NT 


33 


NT 


7.6 


5.76 


5.8 


NT 


34 


NT 


7.2 


<5 


<5.5 


NT 


35 


NT 


5.4 


<5 


<5.5 


NT 


36 


NT 


7.8 


6.78 


<5.5 


NT 


37 


NT 


<5 


<5 


<5.5 


NT 


38 


NT 


7.7 


6.9 


5.9 


NT 


39 


NT 


7.7 


6.7 


5.8 


NT 


40 


NT 


7.5 


7.3 


6.2 


NT 
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Compound number 


Kinase activity .(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


64 


6.0 


6.4 


B39 


71 


75 


5.5 


B41 


72 


6.8 


5.0 


B41 


73 


7.4 


5.4 . 


B41 


.74 


7.6 

» 


6.0 


B41 


75 


7.2 


5.2 


B41 


70 


8.0 


5.5 

■ 


B41 


151 


5.5 


5.0 


B49 


76 


7.6 


6.7 


B41 


77 


7.8 


6.1 


B41 



160- 



Compound number 


Kinase actlvity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


150 


7.7 


5.1 


B49 


152 


75 


5.0 


B49 


153 


7.8 


6.1 


B49 


154 


7.4 


5.6 


B49 


155 


6.5 


6.0 


B49 


61 


7.8 


6.4 


B39 


120 


5.7 


6.0 


B48 


121 


5.6 


5.0 


B48 


122 


6.4 


5.0 


B48 


66 


7.1 


8.0 


B40 
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Compound number 


Kinase activity.(C2) : 
plC50 


SKOV3 ceil (C3) : 
plC50 


Example number 


65 


7.9 


7.7 


B40 


67 


7.0 


6.3 


B40 


68 

¥ 


7.9 


8.2 


B40 


69 

m 

> 


7.3 


7.2 


B40 


60 


7.8 


8.7 


B36 


123 


5.2 


5.0 


B48 


124 


5.0 


5.0 


B48 


125 


5.1 


5.0 


B48 


156 


5.0 


5.0 

* 


B49 


157 


5.0 


5.0 


B49 



Compound number 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


158 

a 


5.3 


5.0 


B49 


78. 


7.5 


6.5 


B41 


114 


8.0 


7.4 


B46 


79 


6.2 


5.0 

« 


B41 


80 


7.7 


7.2 


B41 


81 


6.6 


6.6 


B41 


82 


7.7 


7.1 


B41 


99 


7.6 


6.7 


B41 


126 


5.7 


5.6 


B48 


159 


6.5 


5.7 


B49 
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Compound number 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


127 


6.6 

• 


5.8 


B48 


128 


8.0 

t 


6.7 


B48. 


129 


5.8 


5.4 


B48 


130 


. 7.6 


6.9 


B48. 


131 


7.6 


7.0 


B48 


160 


7.2 

• 


6.2 


B49 


161 


7.2 


5.9 


B49 


83 


6.3 


6.1 


B41 


84 


6.2 


6.5 


B41 


103 


7.2 


7.3 


B43 



162- 



Compound number 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


101 


6.6 


7.5 


B42 


52 


7.1 


7 


B34 


53 


6.7 


6.3 


B34 


54 


6.9 


5.9 


B34 


55 


6.3 


6.7 


B34 


56 


5.8 


5.0 


B34 


57 


5.2 


6.4 


B34 


58 


5.7 


5.7 


B34 


44 


6.2 


5.1 


B33 


45 


6.8 


5.0 


B33 
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Compound number 


Kinase actlvity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


42 


6.3 


7.2 


B33 


43 


,7.1 


6.3 


B33 


46 


6.7 


5.1 


B33 


47 


6.9 


5.8 


B33 


48 


6.5 


5.8 


B33 


49 


6.4 


6.1 


B33 


50 


7.1 


6.8 


B33 


51 




6.4 


B33 


100 


8.1 


6.9 


B42 


102 


6.7 


7.3 


B42 



163- 



Compound number | 


Kinase activity.(C2) : 
plC50 


SKOV3 cell (C3) : 
piC50 


Example number 


106 


7.0 


7.2 


B44 


105 


6.8 


7.6 


B44 


104 


6.0 


6.5 


B43 


115 




6.9 


B46 


116 


6.7 


7.2 


B46 


132 


5.0 


5.0 


B48 


133 


5.8 


5.1 


B48 


108 


6.4 


6.8 


B44 


117 


6.7 


5.4 


B46 


63 


6.9 


5.7 


B38 
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Compound number 


Kinase actfvity.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


162 


6.8 


7.3 


B49 


163 


7.0 


6.4 


B49 


134 

• 


6.4 


6.1 


B48 


135 


5.4 


6.0 

* 


B48 


136 


6.2 

« 


6.6 


B48 


137 


6.6 


6.6 


B48 


138 


5.7 


6.2 


B48 


139 


6.4 


6.8 


B48 


119 


6.0 


5.8 


B48 


140 


6.7 


6.7 


B48 
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Compound number 


Kinase activlty.(C2) : 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


164 


6.3 


6.8 


B49 


141 


6.1 


5.8 


B48 


142 


7.0 


6.2 


B48 


143 


6.3 


6.7 


B48 


144 


6.8 


6.9 


B48 


145 


6.7 


6.6 


B48 


146 


6.7 


6.2 


B48 


147 


6.9 


6.6 


B48 


62 


6.4 


5.3 


B48 


110 


5.4 


5.0 


B45 
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• • 






Compound numbei 


Kinase activity.(C2) 
plC50 


SKOV3 cell (C3) : 
plC50 


Example number 


109 


5.7 


6.5 


B45 


148 


6.6 


5.0 


B48 


149 


6.9 


5.8 


B48 



o 
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C 

2 



5.8 



co 
O 

= o 
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5.0 



0) 
XI 

E 

3 
C 

a> 

a 

E 



B45 



D. Composition examples 
5 The following formulations exemplify typical pharmaceutical compositions suitable for 
systemic administration to animal and human subjects in accordance with the present 
invention. 

"Active ingredient" (A.I.) as used throughout these examples relates to a compound of 
formula (I) or a pharmaceutically acceptable addition salt thereof. 

10 Example D.l : film-coated tablets 

A mixture of A.L (100 g), lactose (570 g) and starch (200 g) was mixed well and 
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl- 
pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried 
15 and sieved again. Then there was added microcrystalline cellulose (100 g) and 

hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into 
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient. 
Coating 

To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added a 
20 solution of ethyl cellulose (5 g) in DCM (150 ml). Then there were added DCM (75 ml) 



WO 2004/105765 



PCT/EP2004/005621 



-166- 

and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in 
dichloromethane (75 ml). The latter solution was added to the former and then there were 
added magnesium octadecanoate (2.5 g), polyvinylpyrrolidone (5 g) and concentrated 
color suspension (30 ml) and the whole was homogenated. The tablet cores were coated 
with the thus obtained mixture in a coating apparatus. 
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Claims 

1 . A compound having the formula 




5 

the iV-oxide forms, the pharmaceutical^ acceptable addition salts and the 
stereochemical!)^ isomeric forms thereof, wherein 
r' Z represents O, CH 2 , NH or S; in particular Z represents NH; 
'4 Y represents -C 3 _9alkyl-, -C3-9alkenyl-, -C 3 _ 9 alkynyl-, -C 3 . 7 alkyl-CO-NH- optionally 
10 % substituted with amino, mono- or di(Ci^alkyl)amino or Ci^alkyloxycarbonylamino 
-C3_ 7 alkenyl-CO-NH- optionally substituted with amino, mono- or 
di(Ci^alkyl)amino or Ci^alkyloxycarbonylamino- , 
-C3.7alkynyl-CO-NH- optionally substituted with amino, mono- or di(Ci_ 
4alkyl)araino or CMalkyloxycarbonylamino-, -Ct-5alkyl-oxy-Ci_ 5 alkyl-, -Ci-salkyl- 
15 NR 13 -Ci. 5 alkyl-, -Ci. 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, 

-Cu 5 alkyl-CO-NR 15 -Ci. 5 alkyl-, -C^alkyl-CO-NH-, -Ci^alkyl-NH-CO-, 
-C^alkyl-NH-CS-Het 20 -, -Q^alkyl-NH-CO-Het 20 -, Ci^alkyl-CO-Het^-CO-, 
-Het^-CHa-CO-NH-Ci.aalkyl-, -CO-NH-Ci^alkyl-, -NH-CO-Ci^alkyl-, 
-CO-Cj. 7 alkyl-, -Ci- 7 alkyl-CO-, -C^alkyl-CO-Ci^alkyl-, 
20 -C^alkyl-NH-CO-CR V 7 -NH^ -Ci. 2 alkyl-CO-NH-CR 18 R 19 -CO-, 

-CLzalkyl-CO-NR^-Ci.salkyl-CO-, -C 1 . 2 alkyl-hfR 21 -CH 2 -CO-NH-C I .3alkyl-, or 
-NR^-CO-Ci.aalkyl-NH- ; 
X 1 represents a direct bond, O, -0-Ci_ 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR 11 , 
-NR n -Ci. 2 alkyI-, -CH 2 -, -0-N=CH- or -Ci- 2 alkyl-; 
25 X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- Ci- 2 alkyl-, NR 12 , 
-NR 12 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -C^alkyl-; 
R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci_ 6 alkoxy-, Ci^alky]-, 
halo-phenyl-carbonylamino-, 
Ci^alkoxy- substituted with halo, 
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CMalkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het I6 -carbonyl-, 
CMalkyloxycarbonyl-, Ci^alkylcarbonyK aminocarbonyl-, mono-or 
di(C M alkyl)aminocarbonyl-, Het 1 , formyl, C M alkyl-, C 2 _ 6 alkynyl-, C^cycloalkyl-, 
C 3 -6cycloalkyloxy-, Ci^alkoxy-, Ar 5 , Ar^oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

Ci^alkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci-4alkylcarbonyl- wherein said Chalky! is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 
Ci-4alkyl-oxy-; 

R" represents hydrogen, d^alkyl, or CMalkyl substituted with one or more substituents 
selected from halo, CMalkyloxy-, amino-, mono-or di(Ci^alkyl)amino-, 
C ualkyl-sulf onyl- or phenyl ; 

R 4 represents hydrogen, hydroxy, Ai^-oxy, Ar 4 -C M alkyloxy-, CMalkyloxy-, 

Qualkenyloxy- optionally substituted with Het 12 or R 4 represents GMalkyloxy 
substituted with one or where possible two or more substituents selected from 
C^alkyloxy-, hydroxy, halo, Het 2 -, -NR 7 R 8 , -carbonyl- NR^ 10 or Het^-carbonyl-; 

R 5 and R 6 are each independently selected from hydrogen or CMalkyl; 

R 7 and R 8 are each independently selected from hydrogen, CMalkyl, Het 8 , 

aminosulfonyl-, mono- or di (CMalkyl)-aminosulfonyl, hydroxy-Ci^alkyl-, 
CMalkyl-oxy-CMalkyl-, hydroxycarbonyl-CMalkyl-, C^cycloalkyl, 
Het 9 -carbonyl-CMalkyl-, Het 10 -carbonyl-, polyhydroxy-CMalkyK, Het n -CMalkyl- 
or Ai^-Ci^alkyl-; 

R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C3-6cycloalkyl, 
Het 4 , hydroxy-CMalkyl-, CMalkyloxyCMalkyl- or polyhydroxy-Ci^alkyls 

R 11 represents hydrogen, Chalky], Het 5 , Het 6 -CMalkyl-, C M alkenylcarbonyl- 

optionally substituted with Het 7 -CMalkylaminocarbonyl-, C^alkenylsulfonyl-, 
CMalkyloxyCi^alkyl- or phenyl optionally substituted with one or where possible 
two or more substituents selected from hydrogen, hydroxy, amino or 
CMalkyloxy-; 

R 12 represents hydrogen, CMalkyl, CMalkyl-oxy-carbonyl-, Het 18 -CMalkyl-, 

phenyl-Ci-4alkyl-oxy-carbonyl-, Het 17 , C 2 ^alkenylcarbonyl- optionally substituted 
with Het 19 -Ci^alkylaminocarbonyls C^alkenylsulfonyl-, C M alkyloxyCi^alkyl- 
or R 12 represents phenyl optionally substituted with one or where possible two or 
more substituents selected from hydrogen, hydroxy, amino or CMalkyloxy-; 
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R 13 represents hydrogen, C M alkyl, Het 13 , Het l4 -CMalkyl- or phenyl optionally 
substituted with one or where possible two or more substituents selected from 
hydrogen, hydroxy, amino or CMalkyloxy-; 

R 14 and R 15 are each independently selected from hydrogen, C^aUcyl, Het 15 -Ci^alkyl- 
or CMalkyloxyCi^alkyl-; 

R 16 and R 17 each indepedently represents hydrogen or Ci^alkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 18 and R 19 each indepedently represents hydrogen or C^aUcyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycaibonyl, amine, imidazoyl or guanidino; 

R 20 and R 22 each independendy represents hydrogen or Ci^alkyl optionally substituted 
with hydroxy or Ci^alkyloxy; 

R 21 represents hydrogen, Ci^alkyl, Het^-Ci^alkylcaibonyl- or 

R 21 represents mono-or di(Ci^alkyl)armncKCMaIkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or CMalkyloxy; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, Ci^alkyl, hydroxy-Ci^alkyl-, phenyl, phenyl-C^alkyl-, 
CMalkyl-oxy-Cj^alkyl- mono- or di(Ci^s3kyl)tamncy or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, Ci^alkyl-, hydroxy-Ci^alkyl-, CMalkyl-oxy-Ci^alkyl-, 
hydroxy-C^alkyl-oxy-Ci^alkyl-, mono- or di(Ci^alkyl)amino-, mono- or 
di(CMalkyl)amino-Ci-4alkyl-, aminoCi_4alkyl-, mono- or 
di(Ci-4alkyl)amino-sulfonyl-, aminosulfonyl-; 

Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, C^aUcyl-, 
C3^cycloalkyl-Ci_ 4 alkyl-, aminosulfonyl-, mono- or di(Ci^alkyl)aminosulfonyl or 
amino-Ci-4alkyls 

Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
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Ci_4alkyl, C^cycloalkyl, hydroxy-CMalkyl-, CMalkyloxyCi^alkyl or 
poIyhydroxy-Ci^alkyl-; 

6 7 

Het and Het each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from Ci^alkyl, C 3 -6cycloalkyl, hydioxy- 
CMalkyl-, CMalkyloxyCMalkyl or polyhydroxy-CMalkyl-; 

Her and Het 10 each independently represent a heterocycle selected from furanyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
imidazolyl, isoxazolyl. oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 or 
Het 10 is optionally substituted C M alkyl, C^cycloalkyl-CMalkyl- or 
amino-Ci^alkyl-; 



Het represents a heterocycle selected from indolyl or ; 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 12 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, Chalky!-, hydroxy-C M alkyl-, Cualkyl-oxy-A^alkyl-, 
hydroxy-CMalkyl-oxy-CMalkyl-, mono- or di(Ci^alkyl)amino- or mono- or 
di(CMalkyl)amino-CMalkyl-; 

Het 1 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
C^aUcyl, C3^cycloalkyl, hydroxy-Ci_4allkyl-, CMalkyloxyCi^alkyl or 
polyhydroxy-Ci^alkyl-; 

Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Ci^alkyl, C 3 _<scycloalkyl, hydroxy-Ci^allkyl-, 
CMalkyloxyCi^alkyl or polyhydroxy-CMalkyl-; 

Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Ci^alkyl, C^cycloalkyl, hydroxy-Ci^alkyl-, 
C M alkyloxyCi^alkyl or polyhydroxy-CMalkyl-; 

Het represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; and 

17 

Het represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
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Ci^alkyl, C^cycloalkyl, hydroxy-C M alkyl-, C^alkyloxyCi^alkyl or 
polyhydroxy-CMalkyl-; 
Het 18 and Het 19 each independently represent a heterocycle selected from moipholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
5 possible two or more substituents selected from Ci^alkyl, C 3 ^cycloalkyl, 

hydroxy-CMalkyl-, C M alkyloxyCi-4alkyl or polyhydroxy-Ci^alkyl-; 
. Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 

pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted 
with one or where possible two or more substituents selected from hydroxy, 
10 Ci_4alkyl, hydroxy-Ci^alkyl- or polyhydroxy-Ci_4alkyl-; 

Het 23 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from C^alkyl, C 3 _6cycloalkyl, hydroxy-Ci^alkyl-, 
Ci-4alkyloxyCi-4alkyl or polyhydroxy-CMalkyl-; 
15 v r . Ar 1 , Ar 2 , Ai 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted 
with cyano, CMalkylsulfonyl-, Q^alkylsulfonylamino-, aminosulfonylamino-, 
&r hydroxy-CMalkyl, aminosulfonyl-, hydroxy C^alkyloxy- or C^aUcyl. 

20 : 2. A compound according to claim 1 wherein; 
Z represents O, NH or S; 

Y represents -C 3 - 9 alkyl-, -C 3 _9alkenyl-, -Ci^alkyl-oxy-Ci-salkyl-, 
.Ci- 5 alkyl-NR 13 -Ci. 5 alkyl-, -Ci- 5 alkyl-NR 14 -CO-Ci. 5 alkyl-, 
-C V 5alkyl-CO-NR 15 -C,. 5 alkyl-, -Ci^alkyl-CO-NH-, -Ci^alkyl-NH-CO-, 
25 -CO-NH-C M alkyl-, -NH-CO-C^alkyl-, -CO-CLyalkyl-, -C,. 7 alkyl-CO-, 

-C^alkyl-CO-C^alkyl-, -Ci. 2 alkyl-NH-CO-CH 2 R 16 -NH-; 
X 1 represents a direct bond, O, -O-C^alkyl-, CO, -CO- Ci^alkyl-, NR 1 1 , 

-NR n -C,. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 
X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, CO, -CO- Q. 2 alkyl-, NR 12 , 
30 NR 12 -Ci_ 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci. 2 alkyl-; 

R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Chalky], 
Ci^alkoxy- substituted with halo, 

C^aHcyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
35 R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het I6 -carbonyl-, 
CMalkyloxycarbonyl-, Ci^alkylcarbonyl-, aminocarbonyl-, mono-or 
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di(CMalkyl)aminocarbonyl-, Het 1 , formyl, Ci^alkyl-, C 2 -6alkynyl-, C3^cycloalkyl-, 
C3-6cycloalkyloxy-, C^alkoxy-, Ar^, Ar*-oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

Ci^alkyl substituted with one or where possible two or more substituents selected 
5 from halo, hydroxy or NR 5 R 6 , 

CMalkylcarbonyl- wherein said Ci^alkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

CMalkyl-oxy-; 

R 3 represents hydrogen, Ci^alkyl or Chalky! substituted with one or more substituents 
10 selected from halo, Q^alkyloxy-, amino-, mono-or di(Q^alkyl)amino-, 

Ci^alkyl-sulfonyl- or phenyl; 
R 4 represents hydrogen, hydroxy, Ar^oxy, Ar 4 -Ci-4alkyloxy-, Ci^alkyloxy-, 

C2-4alkenyloxy- optionally substituted with Het 12 or R 4 represents CMalkyloxy 
substituted with one or where possible two or more substituents selected from 
15 % C M alkyloxy-, hydroxy, halo, Het 2 -, -NR 7 R 8 , -caftonyl- NRV 0 or Het 3 -carbonyl-; 

R 5 and R 6 are each independently selected from hydrogen or Chalky!; . , 

R 7 and R 8 are each independently selected from hydrogen, Ci^alkyl, Het 8 , k 
aminosulfonyl-, mono- or di (Ci^alkyl)-aminosulfonyl, hydroxy-CMalkyl-, 
Ci-4alkyl-oxy-Ci-4alkyl-, hydroxycarbonyl-Ci-4alkyl-, C3^cycloalkyl, 
20 . Het 9 -carbonyl-Ci_4alkyl-, Het 10 -carbonyl-, polyhydroxy-CMalkyl-, Het n -Ci-4alkyl- 
or Ai^-Ci^alkyl-; 

R 9 and R 10 are each independently selected from hydrogen, Ci^alkyl, C3^cycloalkyl, 
Het 4 , hydroxy-CMalkyl-, CMalkyloxyCi^alkyl- or polyhydroxy-CMalkyl-; 

R 11 represents hydrogen, Ci^alkyl, Het 5 , Het 6 -Ci-4alkyl-, C 2 ^alkenylcarbonyl- 
25 optionally substituted with Het 7 -Ci^alkylaminocarbonyl-, C2-4alkenylsulfonyl-, 

Chalky loxyCi^alkyl- or phenyl optionally substituted with one or where possible 
two or more substituents selected from hydrogen, hydroxy, amino or 
Ci^alkyloxy-; 

R 12 represents hydrogen, Ci^alkyl, C^alkyl-oxy-carbonyl-, Het 17 , Het 18 -CMalkyl-, 
30 C2-4alkenylcarbonyl- optionally substituted with Het 19 -CMalkylaminocarbonyl-, 

C2-4alkenylsulfonyl-, CMalkyloxyCi^alkyl- or phenyl optionally substituted with 
one or where possible two or more substituents selected from hydrogen, hydroxy, 
amino or Ci^alkyloxys 
R 13 represents hydrogen, Ci^alkyl, Het 13 , Het 14 -Ci^alkyl- or phenyl optionally 
35 substituted with one or where possible two or more substituents selected from 

hydrogen, hydroxy, amino or CMalkyloxy-; 
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R 14 and R 15 are each independently selected from hydrogen, Ci^alkyl, Het l5 -Ci^alkyl- 

or Ci^alkyloxyCi^alkyl-; 
R 16 represents hydrogen or Ci^alkyl optionally substituted with phenyl, indolyl, 

methylsulfide, hydroxy, thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl, 
5 amine, imidazoyl or guanidino; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, CMalkyl, hydroxy-C M alkyl-, phenyl, phenyl-CMalkyl-, 
10 CMalkyl-oxy-Ci^alkyl- mono- or di(Ci^alkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from moipholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, CMalkyl-, hydroxy-Ci^alkyl-, Ci^alkyl-oxy-CMalkyl-, 
15 * . hydroxy-Gi^alkyl-oxy-CMalkyl-, mono- or di(C M alkyl)amino-, mono- or 

■ V di(Ci^alkyl)amino-Ci-4alkyl-, aminoCi^alkyl-, mono- or 
. » $ di(CMalkyl)amino-sulfonyl-, aminosulfonyl-; . 

Het , Het and Het each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
20 oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 

said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, CMalkyl-, 
C3.6cycloalkyl-CMalkyl-, aminosulfonyl-, mono- or di(Ci-4alkyl)aminosulfonyl or 
amino-CMalkyl-; 

25 Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 

substituted with one or where possible two or more substituents selected from 
Chalky!, C3^cycloalkyl, hydroxy-CMalkyl-, CMalkyloxyCMalkyl or 
polyhydroxy-Ci^alkyl-; 

6 7 

Het and Het each independently represent a heterocycle selected from morpholinyl, 
30 pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 

possible two or more substituents selected from CMalkyl, C3^cycloalkyl, hydroxy- 
CMalkyl-, C M alkyloxyCMalkyl or polyhydroxy-Ci^alkyl-; 
Het 9 and Het 10 each independently represent a heterocycle selected! from furanyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
35 imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 or 

Het 10 is optionally substituted CMalkyl, C3-6cycloalkyl-Ci-4alkyI- or 
amino-Ci^alkyl-; 
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Het 11 represents a heterocycle selected from indolyl or 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het is optionally 
substituted with one or where possible two or more substituents selected from 
5 hydroxy, halo, amino, Ci^alkyl-, hydroxy-Ci^alkyl-, CMalkyl-oxy-Ci^alkyl-, 

hydroxy-Ci^alkyl-oxy-CMalkyl-, mono- or di(CMalkyl)amino- or mono- or 

di(CMalkyl)amino-CMalkyl-; 
Het 12 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
10 Ci^alkyl, C 3 _6cyc!calkyl, hydroxy-Ci^allkyl-, Ci^alkyloxyCMalkyl or 

polyhydroxy-CMalkyl-; 
Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
£ substituents selected from Ci^alkyl, C3-6cycloalkyl, hydroxy-Ci^allkyl-, 
15 > e CMalkyloxyCMalkyl or polyhydroxy-CMalkyl-; 

- ,v \ Het 10 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Q^alkyl, C3^cycloalkyl, hydroxy-Ci^alkyl-, 
CMalkyloxyCi^alkyl or polyhydroxy-Ci^alkyl-; 
20 Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; and 
Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
25 Ci^alkyl, C 3 ^cycloalkyl, hydroxy-CMalkyl-, Ci^alkyloxyCMalkyl or 

polyhydroxy-Ci^alkyl-; 
Het 18 and Het 19 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from C^aUcyl, C 3 ^cycloalkyl, 
30 hydroxy-C M alkyl-, CMalkyloxyCi^alkyl or polyhydroxy-C^alkyl-; 

Ar l , Ar*, Ar 3 , Ar 4 and Ar* each independently represent phenyl optionally substituted 
with cyano, Ci^alkylsulfonyl-, Cj^alkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, CMalkyloxy- or Ci^alkyl. 




35 3. A compound according to claims 1 or 2 wherein; 

Z represents NH; 
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Y represents -C3-9alkyl-, -C 2 . 9 alkenyl-, -Ci.salkyl-oxy-Ci.salkyI-, 

-Ci.5alkyl-NR l3 -Ci. 5 alkyl-, -Ci.salkyl-NR^-CO-Ci-salkyl-, -C^alkyl-NH-CO-, 
-NH-CO-C^alkyl-, -CO-Ci. 7 alkyl-, -d.yalkyl-CO-, d^alkyl-CO-d-salkyl, 
-Caalkyl-NH-CO-CR 1 ^ 17 -^-, -Ci. 2 alkyl-CO-NH-CR l8 R 19 -CO-, 
5 -Ci. 2 alkyl-CO-NR 20 -Ci. 3 alky]-CO-, -Ci.2alkyl-NR 2I -CH2-CO-NH-C,. 3 a]kyl-, 

-NR^-CO-d-aalkyl-NH-, -d-salkyl-NH-CO-Het 20 -, d^alkyl-CO-Het^-CO-, or 
-Het^-CHa-CO-NH-d.salkyl-; 
X 1 represents O, -0-d- 2 alkyl-, -0-N=CH-, NR 11 or -NR n -Ci. 2 alkyl-; 
X 2 represents a direct bond, -d^alkyl-, O, -0-d- 2 alkyl-, -0-N=CH-, NR 12 or 
10 NR 12 -Ci_ 2 alkyls 

R 1 represents hydrogen, cyano, halo or hydroxy; 

R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 

CMalkyloxycarbonyl-, Het i6 -carbonyl-, d-4alkyl-, C 2 -6alkynyl-, Ar 5 or Het 1 ; 
r R 3 represents hydrogen; 
15 * % R 4 represents hydrogen, hydroxy, CMalkyloxy- or R 4 represents Ci^alkyloxy 
' substituted with one or where possible two or more substituents selected from 
Ci_4aikyloxy- or Het 2 -; 
R 12 represents hydrogen, Ci^alkyl- or Ci-4alkyl-oxy-carbonyl-; 
R 13 represents hydrogen or Het 14 -CMalkyl; 
20 R 14 and R 15 represent hydrogen; 

R 16 represents hydrogen or CMalkyl substituted with hydroxy; 
R 17 represents hydrogen or Ci^alkyl, in particular hydrogen or methyl; 
R 18 represents hydrogen or Ci^alkyl optionally substituted with hydroxy or phenyl; 
R 19 represents hydrogen or Ci^alkyl; 
25 R 20 represents hydrogen or Ci-4alkyl; 

R 21 represents hydrogen, Ci^alkyl, Het^-d^alkylcarbonyl- or 

R 21 represents mono-or di(Ci^aIkyl)amino-CMalkyI-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or Ci^alkyloxy; 
R 22 represents hydrogen or Ci^alkyl optionally substituted with hydroxy or C\. 
30 4alkyloxy; 

Het 1 represents thiazolyl optionally substituted with amino, Ci^alkyl, hydroxy-d- 
4alkyl-, phenyl, phenyl-Ci^alkyl-, d-4alkyl-oxy-d-4alkyl- mono- or di(Ci. 
4alkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
35 pyrrolidinyl wherein said Het 2 is optionally substituted with one or where possible 

two or more substituents selected from hydroxy, amino or Cj^alkyl-; 
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Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyl-; 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 12 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyl-; 

Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl; 

Het 20 represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl, 
preferably pyrrolidinyl or hydroxy-pyrrolidinyl; 

Het 21 represents pyrrolidinyl or hydroxy-pyrrolidinyl; 

Het 22 represents pyrrolidinyl, piperazinyl or piperidinyl. 

4. A compound according to claims 1 or 2 wherein; 

Z represents NH; 
• Y represents -C3-9alkyl-, -C2-9alkenyl-, -Ci^alkyl-oxy-Cj.salkyl-, 

-Ci. 5 alkyl-NR 13 -Cj. 5 alkyl-, -C M alkyl-NH-CO-, -CO-Q^alkyl-, -C^alkyl-CO- or 
Ci^alkyl-CO-Ci^alkyl; 
X 1 represents O, -O-Ci^alkyl-, -0-N=CH-, NR 1 1 or -NR 1 '-C^alkyl-; 
X 2 represents a direct bond, O, -0-Ci. 2 alkyl-, -0-N=CH-, NR 12 or ISnR^-Q^alkyl-; 
R 1 represents hydrogen, cyano, halo or hydroxy, preferably halo; 
R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, 

Ci^alkyloxycarbonyl-, Het 16 -carbonyl-, C 2 ^alkynyl-, Ar 5 or Het 1 ; 
R 3 represents hydrogen; 

R 4 represents hydroxy, Ci^alkyloxy- or R 4 represents Ci^alkyloxy substituted with one 

or where possible two or more substituents selected from Ci^alkyloxy- or Het 2 -; 
R 12 represents hydrogen, Ci^alkyl- or Ci^alkyl-oxy-carbonyl-; 
R 13 represents Het 14 -C M alkyl; 

Het 1 represents thiazolyl optionally substituted with amino, Ci^alkyl, hydroxy-Ci. 
4 alkyl-, phenyl, phenyl-Ci^alkyl-, CMalkyl-oxy-Cj^alkyl- mono- or di(Cj. 
4alkyl)amino- or amino-carbonyl-; 
Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 2 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyl-; 
Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyl-; 
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Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 12 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyl-; 

Het 16 represents a heterocycle selected from piperidinyl or pyrrolidinyl. 

5. A compound according to claim 1 wherein; 
Z represents NH; 

Y represents -Cs-galkyl-, -CO-Ci_7alkyl- or -Ci. 7 alkyl-CO-; 
X 1 represents -NR 11 -, -O- or -O-CH2-; 

X 2 represents a direct bond, -O- or -0-CH 2 -; 
R 1 represents halo; 

R 2 represents hydrogen, cyano, halo, hydroxy or C2^alkynyl-; 
R 3 represents hydrogen; 

R 4 represents Ci^alkyloxy substituted with one or where possible two or more 
substituents selected from CMalkyloxy- or Het 2 -; 

R 12 represents CMalkyl or R 12 represents Ci^alkyl-oxy-carbonyl; 

Het 2 represents a heterocycle selected from morpholinyl or piperidinyl optionally 
substituted with CMalkyl-; 

Het 3 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 3 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or CMalkyl-; 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or 
pyrrolidinyl wherein said Het 12 is optionally substituted with one or where possible 
two or more substituents selected from hydroxy, amino or Ci^alkyK 

6. A compound according to claim 1 wherein; 
Z represents NH; 

Y represents -C3. 9 alkyl~, -C2-9alkenyl-, -C3- 7 alkyl-CO-NH optionally substituted with 

amino, mono - or di(CMalkyl)amino or CMalkyloxycarbonylamino-, 
-C3_7alkenyl-CO-NH- optionally substituted with amino, mono- or di(Cj- 
4alkyl)amino- or Ci^alkyloxycarbonylamino-, 

Ci. 5 alkyl-NR 13 -Ci. 5 alkyl-, "Ci. 5 alkyl-NR 14 -CO-C 1 . 5 alkyl«, -C,^alkyl-CO-NH-, 
-Q.salkyl-CO NR 15 -d. 5 alkyl-, -C^salkyl-NH-CO-Het 20 -, 
-Ci. 2 alkyl-CO-Het 21 -CO-, -d-ialkyl-NH-CO-CR 1 ^ 17 -^-, 
-Ci_ 2 alkyl-CO-NH-CR 18 R 19 -CO-, -Ci^alkyl-CO-NR^-d^alkyl-CO-, or 
^NR^-CO-Ci.salkyl-NH-; 
X 1 represents a direct bond, O or -0-Ci.2alkyl-; 
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X 2 represents a direct bond, -CO-C^alkyl-, NR 12 , -NR I2 -Ci- 2 alkyl-, -0-N=CH- or 

-Ci- 2 alkyl-; 
R 1 represents hydrogen or halo; 
R 2 represents hydrogen or h alo; 
R 3 represents hydrogen; 
R 4 represents hydrogen or CMalkyloxy; 
R 12 represents hydrogen or Ci^alkyl; 
R 13 represents hydrogen or Chalky!; 
R 14 represents hydrogen; 
R 15 represents hydrogen; 

R 16 and R 17 each independently represent hydrogen or Ci^alkyl; 
R 18 and R 19 each independently represent hydrogen or CMalkyl optionally substituted 

with phenyl or hydroxy; 
R 20 and R 21 each independently represent hydrogen or CMalkyl optionally substituted 
with CMalkyloxy; 

Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from the 
group consisting pyrrolidinyl, 2-pyrrolidinonyl or piperidinyl optionally 
substituted with hydroxy. 

7. A compound according to formula (I) wherein said compound is selected from the 
group consisting of ; 

4,6-ethanediylidenepyrimido[4,5-b][6,l,12]benzoxadiazacyclopentadecine, 17-bromo- 

8,9, 10,1 1 , 12, 1 3 , 1 4, 19-octahydro-20-methoxy- 1 3-methyl-, 
4,6-ethanediylidenepyrimido[4,5-b][6,l ,12]benzoxadiazacyclopentadecine, 17-bromo- 

8,9,10,ll,12,13,14,19-octahydro-20-methoxy-„ 
4,6^thanediyUdenepyrimido[4,5-b][6,l,10,13]ben^^ 

dione, 19-chloro-8,9,10,l l,13,14,16,21-octahydro-22-methoxy-13-(2- 
methylpropyl)-, 

4,6-ethanediylidenepyrimido[4,5-b] [6, 1 , 10, 13]benzoxatriazacycloheptadecine- 12,1 5- 

dione, 19-chloro-8,9,10,ll,13,14,16,21-octahydro-22-methoxy-, 
4,6-ethanediylidenepyrimido[4,5-b]pyrrolo[2,l- 

k] [6, 1 ,9, 12]benzoxatriazacyclopentadecin- 1 1 (8H)-one, 1 9-chloro- 1 8-fluoro- 
9, 10, 1 1 a, 1 2, 1 3 , 14, 16,2 1 -octahydro-22-methoxy-, 
4,6-ethanediylidene-8H-pyrimido[4,5-b][6,l,10,13]benzoxatriazacyclohexadecine, 18- 

chloro-9,10,ll,12,13,14,15,20-octahydro-21-methoxy-14-methyl-, 
4,6-ethanediylidenepyrimido[4,5-b][6, 1 , 1 1 ,14]benzoxatriazacycloheptadecine, 19- 
chloro-8,9,10,ll,12,13,14,15,16,21~decahydro-22-methoxy-15-methyl-, 
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4,6-ethanediylidenepyrinu^ 17- 

chloro-8,9, 10,11, 12,13,14 ,19-octahydro-20-methoxy-13-methyl-, 
l2H-4,6-ethanediylidene-13,17-methanopyriinido[4,5- 

b][6,l,10,16]benzoxatriazacyclononadecin-12-one, 21-chloro- 
5 8,9,10,1 l,13,14,15,16,18,23-decahydro-25-methoxy-, 

4,6-ethanediylidene- 1 2H-pyrimido[4,5 -b] [6, 1 , 1 0, 1 3]benzoxatriazacyclohexadecin-12- 

one, 18-chloro-8,9,10,ll, 13,14,15^ 
4,6-ethanediylidenepyrimido[4,5-i ] [6,1,11, 14]benzoxatriazacycloheptadecin- 13(8/2)- 

one, 19-chloro-15-ethyl-9,10,ll,12,14,15,16,21-octahydro-22-methoxy^^ 
10 4,6-ethanediylidenepyrimido[4,5-&][6,l,ll,14]benzoxatriazacyclohep^ 

one, 19K;hloro-9,10,ll,12,14,15,16£^ 

8. A compound according to any one of claims 1 to 6 wherein the X 2 substituent is at 
15 f position 2', the R 1 substituent is at position 4', the R 2 substituent is at position 5\ 

& the R 3 substituent is at position 3 and the R 4 substituent at position 7 of the 
: ; structure of formula (T). , • 

■ 

9. A kinase inhibitor of formula (I). 

20 

10. A compound as claimed in any one of claims 1 to 7 for use as a medicine. 

11. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a 
medicament for treating cell proliferative disorders such as atherosclerosis, 

25 restenosis and cancer. 

12. A pharmaceutical composition comprising a pharmaceutically acceptable carrier 
and, as active ingredient, an effective kinase inhibitory amount of a compound as 
described in any one of the claims 1 to 1. 

30 

13. A process for preparing a compound as claimed in claims 1 to 7, comprising 

a) coupling the 6-acetoxy-quinazolines of formula (II) with the suitable substituted 
anilines of formula (HI) to furnish the intermediates of formula (IV), and 
deprotecting the intermediates of formula (IV) followed by ring closure under 
35 suitable conditions. 
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~< 



*M — °rVa 



00 (m) r 4 n (iv) 



HN 




HO^y^xI^R 2 / Deprotection 
r1 Ring Closure HNT^R 1 

1 v^n 

L J V = protective group 

R 4 N 

b) Deprotecting the intermediates of formula (IV 5 ) followed by formation of the 
corresponding ether using the appropriate aminated alcohol under standard 
conditions provides the intermediates of formula (XXVIII). Next, deprotection 
followed by ring closure provides the target compounds of formula (I ,b ). 

V~0\ v-o v— o. 

■ h °yYn °y^i a n 

a'SAA^ (|V b } R%A^V (XXV||) R 1 ^ Q AA N ^ (XXVIII) 




V = protective group such as for example, protective group such as for example, methytearbonyi, t-butyl, 
methyl, ethyl, benzyl or trialkylsllyl groups, or m case of solid phase chemistry V represents the resin to 
which the remainder of the molecule is being attached. 

R 17 represents Ar 3 A^-C^aUcyl, C^alkyl, C2.6aikenyl optionally substituted with Het 12 or R 18 represents 
C^alkyi substituted with one or where possible two or more substituents selected from C^alkyloxy, 
hydroxy, halo, Het 2 , NR 7 R e , NR 9 R 10 -carbonyl or Het 3 -carbonyl, wherein Ar 3 , Ar 4 , Het 12 , Het 2 , R 7 , R e , R 9 , 
R 10 and Het 3 are defined as for the compounds of formula (I) 

Y 1 and Y 2 each independently represent a C^alkyl, CO-C^alky! or CO-CH 2 R 16 -NH- 



14. An intermediate of formula (HI) 
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OH) 

the pharmaceutical^ acceptable addition salts and the steieochemically isomeric fonns 
thereof, wherein 

V represents hydrogen or a protective group preferably selected from the group 
5 consisting of methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl; 

Y represents -C 3 -9alkyl-, -C 3 _ 9 alkenyl-, -C 3 . 7 alkyl-CO-NH- optionally substituted with 

amino, mono- or di(CMalkyl)amino or Ci^alkyloxycarbonylamino-, -C 3 .7alkenyl- 
CO-NH- optionally substituted with amino, mono- or di(CMalkyl)amino or 
CMalkyloxycarbonylamino- , 
10 -Ci.salkyl-oxy-d.salkyi-, -C^salkyl-NR^-Ci.salkyl-, -d.salkyl-NR^-CO-Ci-salkyl-, 

. -Ci. 5 alkyl-CO-NR 15 -Ci. 5 allcyl-, -C^alkyl-CO-NH-, -Ci^alkyl-NH-CO-, 
£ -C^alkyl-NH-CS-Het 20 -, -Ci. 3 alkyl-NH-CO-Het 20 -, Ci. 2 alkyl^O-Het 2l -CO-, 
. $ -Het^-CHa-CO-NH-Ci.salkyl-, -CO-NH-C^alkyl-, «NH-CO-C^alkyl-, 
: -CO-Ci. 7 alkyl-, -d- 7 alkyl-CO-, -d^alkyl-CO-d^alkyK 

15 -CO-Het 20 -, -Ci. 2 a^ f 

-Cu 2 alkyl-CO-NR 20 -C 1 . 3 alkyJ-CO-, .Ci^alkyl-NR^-CHz-CO-NH-Ci^alkyl-, or ^ 

-NR^O-C^alkyl-NH- ; 

X 2 represents a direct bond, O, -0-Ci- 2 alkyl-, CO, -CO- Ci. 2 alkyl-, NR l \ > 

-NR 12 -Ci. 2 alkyl-, -CH 2 -, -0-N=CH- or -Ci: 2 alkyl-; 

20 R 1 represents hydrogen, cyano, halo, hydroxy, formyl, C^alkoxy-, Ci^alkyl-, 

halo-phenyl-carbonylamino-, 

d^alkoxy- substituted with halo, 

C^alkyl substituted with one or where possible two or more substituents selected 

from hydroxy or halo; 
25 R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -carbonyl-, 
C M alkyloxycarbonyl-, CMalkylcarbonyl-, aminocarbonyl-, mono-or 
di(Ci.4alkyl)aminocarbonyl-, Het 1 , formyl, C^aHcyl-, C 2 -6alkynyl-, C 3 ^cycloalkyl-, 
C^cycloalkyloxy-, Ci^alkoxy-, Ar 5 , Ar^oxy-, dihydroxyborane , 
Ci_6alkoxy- substituted with halo, 
30 d-4alkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci^alkylcarbonyl- wherein said C^alkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

CMalkyl-oxy-; 
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R 5 and R 6 are each independently selected from hydrogen or Ci^alkyl; 

R 12 represents hydrogen, C M alkyl, C M alkyl-oxy-carbonyl-, Het 18 -Ci^alkyl-, 

phenyl-Ci-4alkyl-oxy-carbonyl-, Het 17 , C 2 -4alkenylcarbonyl- optionally substituted 
with Het 19 -Q^alkylaminocarbonyl-, C^alkenylsulfonyl-, Ci^alkyloxyCMalkyl- 

12 

or R represents phenyl optionally substituted with one or where possible two or 

more substituents selected from hydrogen, hydroxy, amino or Q^alkyloxy-; 
* R 13 represents hydrogen, d^alkyl, Het 13 , Het 14 -Ci_4alkyi- or phenyl optionally 

substituted with one or where possible two or more substituents selected from 

hydrogen, hydroxy, amino or Ci_4alkyloxy-; 
R 14 and R 15 are each independently selected from hydrogen, Ci^aikyl, Het 15 -CMalkyl- 

or CMalkyloxyCi^alkyl-; 
R and R each indepedently represents hydrogen or C^aUcyl optionally substituted 

with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 

aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 
jR 18 and R 19 each indepedently represents hydrogen or Ci^alkyl optionally substituted 

• 4 

it with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 

y; aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R and R each independently represents hydrogen or Ci^alkyl optionally substituted, 
with hydroxy or Cj^alkyloxy; 

R 21 represents hydrogen, Ci^alkyl, Het^-CMalkylcarbonyl- or 

R 21 represents mono-or di(Ci^alkyl)amino-CMalkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or CMalkyloxy; 

Het represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, C^aHcyl, hydroxy-CMaltyK phenyl, phenyl-d-4alkyl-, 
Ci-4alkyl-oxy-Ci-4alkyl- mono- or di(CMalkyl)amino- or amino-carbonyl-; 

Het represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
Ci^alkyl, C 3 _6cycIoalkyl, hydroxy-CMallkyl-, Ci^alkyloxyCi^alkyl or 
polyhydroxy-CMalkyls 

Het 14 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
substituents selected from Ci^alkyl, C3^cycloalkyl, hydroxy-Ci^allkyl-, 
Ci_4alkyloxyCi_4alkyl or polyhydroxy-CMalkyls 

Het 15 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
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substituents selected from C^alky^ C^cycloalkyl, hydroxy-CMalkyl-, 
Q_4alkyloxyC M alkyl or polyhydroxy-CMalkyl-; 
Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
5 substituted with one or more substituents selected from Ci^alkyl; and 

Het 17 represent a heterocycle selected from pyiTolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
CMalkyl, C 3 -6cycloalkyl, hydroxy-CMalkyl-, Ci^alkyloxyCi^alkyl or 
polyhydroxy-CMalkyl-; 
10 Het 18 and Het 19 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from CMalkyl, C3^cycloalkyl, 
hydroxy-CMalkyl-, Ci^alkyloxyCMalkyl or polyhydroxy-Ci^alkyl-; 
Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 
15 . pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted 
4 with one or where possible two or more substituents selected from hydroxy, 
* CMalkyl, hydroxy-CMalkyl- or polyhydxt)xy-Ci^alkyl-; g 
Ar 1 . Ar 2 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted •.*&■•■ 
with cyano, CMalkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, \ 
20 hydroxy-CMalkyl, aminosulfonyl-, hydroxy-, CMalkyloxy- or CMalkyl. x 

15. Use of an intermediate of formula (HI) in the synthesis of a compound of formula , 
(D. 

25 16. An intermediate of formula (XXX) 




the pharmaceutically acceptable addition salts and the stereochemically isomeric forms 
thereof, wherein 

Yl and Y2 each independently represent a Ci^alkyl, CMalkyl, CO-Ci-6alkyl, 
30 CO-C M alkyl, Het 22 -CH 2 -CO, CO-CR l6 R 17 -NH-, Het 20 , CR 18 R 19 -CO-, 

CH 2 -CO-NH-C,_ 3 alkyl-, -Cj- 2 alkyl-NR 21 -CH 2 -CO- or CO-Ci. 3 alkyl-NH-; 
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X 1 represents a direct bond, O, -O-Ci^alkyl-, CO, -CO- CMalkyl-, NR 11 , 

-NR n -Ci.2alkyl- f -CH 2 -, -0-N=CH- or -CMalkyl-; 
X 2 represents a direct bond, O, -0-Ci_ 2 aIkyl-, CO, -CO- CMalkyl-, NR 12 , 

-NR 12 -Ci. 2 alkyl-, -CH2-, -0-N=CH- or -CMalkyl-; 
5 R 1 represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Ci^alkyl-, 

halo-phenyl-carbonylamino-, 

Ci^alkoxy- substituted with halo, 

Ci^alkyl substituted with one or where possible two or more substituents selected 
from hydroxy or halo; 
10 R 2 represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het 16 -caibonyl-, 
CMalkyloxycarbonyl-, Ci^alkylcaibonyl-, aminocarbonyl-, mono-or 
di(CMalkyl)aminocarbonyl-, Het 1 , formyl, Cualkyl-, C2-6alkynyl-, C^cycloalkyK 
C 3 ^cycloalkyloxy-, Ci^alkoxy-, Ar 5 , Ar*-oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 
15 |, Ci^alkyl substituted with one or where possible two or more substituents selected 
<• . from halo, hydroxy or NR^ 6 , 
■it Ci^alkylcarbonyl- wherein said Ci^alkyl is optionally substituted with one or 
where possible two or more substituents selected from hydroxy or 
• Ci^alkyl-oxy-; 

20 R 3 represents hydrogen, C^aUcyl, or Chalky! substituted with one or more substituents 
selected from halo, Ci^alkyloxy-, amino-, mono-or di(Ci-4alkyl)amino-, 
Ci^alkyl-sulfonyl- or phenyl; 
R 5 and R 6 are each independently selected from hydrogen or CMalkyl; 
R 7 and R 8 are each independently selected from hydrogen, Ci^alkyl, Het 8 , 
25 aminosulfonyl-, mono- or di (Ci^alkyl)-aminosulfonyl, hydroxy-CMalkyl-, 

Ci^alkyl-oxy-CMalkyl-, hydroxycarbonyl-Ci^alkyl-, C^cycloalkyl, 
He^-carbonyl-Ci^alkyl-, Het 10 -carbonyl-, polyhydroxy-CMalkyl-, Het n -CMalkyl- 
or Ar^-CMalkyl-; 

R 9 and R 10 are each independently selected from hydrogen, CMalkyl, C3^cycloalkyl, 
30 Het 4 , hydroxy-CMalkyl-, C M alkyloxyCMalkyl- or polyhydroxy-CMalkyl-; 

R 1 1 represents hydrogen, CMalkyl, Het 5 , Het 6 -Ci^alkyl-, C2^alkenylcarbonyl- 

optionally substituted with Het 7 -CMalkylaminocarbonyl-, C2^alkenylsulfonyl-, 
Ci-4alkyloxyCi_4alkyl- or phenyl optionally substituted with one or where possible 
two or more substituents selected from hydrogen, hydroxy, amino or 
35 Ci^alkyloxy-; 

R 12 represents hydrogen, CMalkyl, Ci^alkyl-oxy-carbonyl-, Het 17 , Het 18 -Ci^alkyl-, 
C2-4alkenylcarbonyl- optionally substituted with Het 19 -Ci-4alkylaminocarbonyl-, 
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C 2 -4alkenylsulfonyK Ci^alkyloxyCMalkyl- or phenyl optionally substituted with 
one or where possible two or more substituents selected from hydrogen, hydroxy, 
amino or Q^alkyloxy-; 

R i0 and R each indepedently represents hydrogen or Ci^alkyl optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocaibonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 18 and R 19 each indepedently represents hydrogen or Chalky! optionally substituted 
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

R 21 represents hydrogen, Ci^alkyl, Het^-Cj^alkylcarbonyl- or 

R 21 represents mono-or di(Ci^alkyl)amino-Ci^alkyl-carbonyl- optionally 
substituted with hydroxy, pyrimidinyl, dimethylamine or Q^alkyloxy; 

R 23 represents Ar 3 , Ar 4 -Ci^alkyl, Ci^alkyl, C 2 ^alkenyl optionally substituted with 
Het 12 or R 17 represents Ci^alkyl substituted with one or where possible two or 
more substituents selected from Ci^alkyloxy, hydroxy, halo, Het 2 , NR 7 R 8 , 

. i& NR 9 R 10 -carbonyl or Het^carbonyl; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, . 

furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl, 
■ oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 

with amino, Gi^alkyl, hydroxy-CMalkyl-, phenyl, phenyl-Ci^alkyl-, s\ 

< 

Ci^alkyl-oxy-CMalkyl- mono- or di(Ci4alkyl)amino- or amino-carbonyl-; 

Het 2 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, > 
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 2 is optionally 
substituted with one or where possible two or more substituents selected from 
hydroxy, halo, amino, C^aUcyl-, hydroxy-Ci^alkyl-, Ci^alkyl-oxy-Ci-4alkyl-, 
hydroxy-CMalkyl-oxy-CMalkyl-, mono- or di(Ci^alkyl)amino-, mono- or 
di(Ci-4alkyI)amino-Ci-4alkyl-, aminoCi^alkyl-, mono- or 
di(CMalkyl)amino-sulfonyl-, aminosulfonyl-; 

Het 3 , Het 4 and Het 8 each independently represent a heterocycle selected from 

morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, 
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein 
said Het 3 , Het 4 or Het 8 is optionally substituted with one or where possible two or 
more substituents selected from hydroxy-, amino-, Ci^alkyK 
C3-6cycloalkyl-CMalkyl-, aminosulfonyl-, mono- or di(Ci_4alkyl)aminosulfonyl or 
ammo-Chalky!-; 

Het 5 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 
substituted with one or where possible two or more substituents selected from 
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CMalkyl, C 3 ^cycloalkyl, hydroxy-Ci. 4 alkyl-, C^alkyloxyCMalkyl or 
polyhydroxy-Ci^alkyl-; 

Het 6 and Het 7 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from C^alkyl, C3-$cycloalkyl, hydroxy- 
C M alkyl-, Ci^alkyloxyC M alkyl or polyhydroxy-Cj^alkyl-; 

Het 9 and Het 10 each independently represent a heterocycle selected from fiiranyl, 
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, 
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 9 or 
Het 10 is optionally substituted C M alkyl, C 3 ^cycloalkyl-Ci^alkyl- or 
amino-Ci_4alkyl-; 

Het 11 represents a heterocycle selected from indolyl or 

Het 12 represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, 
£ pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het 12 is optionally t 

* ■ 

•/^ substituted with one or where possible two or more substituents selected from 
- hydroxy, halo, amino, CMalkyl-, hydroxy-CMalkyl-, Ci^alkyl-oxy-CMalkyl-; 

hydroxy-Ci4alkyl-oxy-CMalkyl-, mono- or di(Ci-4alkyl)amino- or mono- or 

di(Ci-4alkyl)amino-C M alkyl-; 
Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, % ' 

1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 

substituted with one or more substituents selected from CMalkyl; and 
Het 17 represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally 

substituted with one or where possible two or more substituents selected from 

CMalkyl, C 3 .6cycloalkyl, hydroxy-Ci^alkyl-, CMalkyloxyQ^alkyl or 

polyhydroxy-C Malkyl-; 
Het 18 and Het 19 each independently represent a heterocycle selected from morpholinyl, 

pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 

possible two or more substituents selected from CMalkyl, C3^cycloalkyl, hydroxy- 

Chalky!-, Ci_4alkyloxyCMalkyl or poIyhydroxy-CMalkyl-; 

Het 20 , Het 21 and Het 22 each independently represent a heterocycle selected from 
pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted 
with one or where possible two or more substituents selected from hydroxy, 
d^alkyl, hydroxy-C], 4 alkyl- or polyhydroxy-Ci_4alkyl-; 

Het 23 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or 
piperidinyl optionally substituted with one or where possible two or more 
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substituents selected from Chalky!, C 3 _ 6 cycloalkyl, hydroxy-Ci_4alkyl-, 



Ci^alkyloxyCMalkyl or polyhydroxy-CMalkyl-; 
At 1 , Ar 3 , Ar 4 and Ar 5 each independently represent phenyl optionally substituted with 

cyano, C^alkylsulfonyl-, CMalkylsulfonylamino-, aminosulfonylamino-, 

5 hydroxy-Ci^alkyl, aminosulfonyl-, hydroxy-, Ci^alkyloxy- or Ci^alkyl. 

17. An intermediate of formula (XXX) for use as a medicine. 

18. Use of an intermediate of formula (XXX) in the manufacture of a medicament for 
10 treating cell proliferative disorders such as atherosclerosis, restenosis and cancer. 

19. Use of an intermediate of formula (XXX) in the synthesis of a compound of 
formula (I). 

15 20. An intermediate of formula (XXXDI) ? 



the pharmaceutical^ acceptable addition salts and the stereochemically isomeric forms 

thereof, wherein 
m represents 1, 2, 3 or 4; 
20 X 2 represents a direct bond, O, -O-Q^alkyl-, CO, -CO- Chalky!-, NR 12 , 
-NR 12 -C K2 alkyl-, -CH 2 -, -0-N=CH- or d. 2 alkyl; 
Y 3 represents a Cu 5 alkyl, CO-Ci. 5 alkyl or CO-CR 16 R ,7 -NH- or Ci. 5 alkyl-CO- 
optionally substituted with amino, mono- or di(Ci^alkyl)amino or 
Cj ^alkyloxycarbonylamino; 
25 R l represents hydrogen, cyano, halo, hydroxy, formyl, Ci^alkoxy-, Ci^alkyl-, 
halo-phenyl-carbonylamino-, 
Ci^alkoxy- substituted with halo, 

Ci^alkyl substituted with one or where possible two or more substituents selected 




• 



2 



from hydroxy or halo; 



WO 2004/105765 PCT/EP2004/005621 

-188- 

R represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het -carbonyl-, 
Ci-4alkyloxycarbonyK, CMalkylcarbonyl-, aminocarbonyl-, mono-or 
di(CMalkyl)aminocarbonyl-, Het 1 , formyl, Chalky]-, C 2 -6alkynyl-, C3-6cycloalkyl-, 
C3-6Cycloalkyloxy-, Ci^alkoxy-, Ar 5 , Ar ! -oxy-, dihydroxyborane , 
Ci^alkoxy- substituted with halo, 

Ci_4alkyl substituted with one or where possible two or more substituents selected 

from halo, hydroxy or NR 5 R 6 , 
Ci^alkylcarbonyl- wherein said Ci^alkyl is optionally substituted with one or 

where possible two or more substituents selected from hydroxy or 

CMalkyl-oxy-; 

R 3 represents hydrogen, Ci^alkyl, or Cj^alkyl substituted with one or more substituents 
selected from halo, C^alkyloxy-, amino-, mono-or di(Ci^alkyl)amino-, 
Ci^alkyl-sulfonyl- or phenyl; 

R 5 and R 6 are each independently selected from hydrogen or Ci^alkyl; 

R-P represents hydrogen, Ci^alkyl, Ci_4alkyl-oxy-carbonyl-, Het 18 -Ci_4alkyl-, 
;j phenyl-Ci^alkyl-oxy^arbonyl-Het 17 , C2-4alkenylcarbonyl- optionally substituted 

<* with Het -Ci^alkylaminocarbonyl-, C^alkenylsulfonyl-, CiwialkyloxyCMalkyl- 
or phenyl optionally substituted with one or where possible two or more ; $ 
substituents selected from hydrogen, hydroxy, amino or Ci^alkyloxy-; ^ 

R 1 ? and R 17 each indepedently represents hydrogen or Q^alkyl optionally substituted 

■ * 

with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, 
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino; 

Het 1 represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl, 
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl. 
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het 1 is optionally substituted 
with amino, Ci^alkyl, hydroxy-Ci^alkyl-, phenyl, phenyl-CMalkyl-, 
CMalkyl-oxy-Ci^alkyl- mono- or di(CMalkyl)amino- or amino-carbonyl-; 

Het 16 represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl, 
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally 
substituted with one or more substituents selected from Ci^alkyl; 

Het 18 and Het 19 each independently represent a heterocycle selected from morpholinyl, 
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where 
possible two or more substituents selected from Ci^alkyl, C3-6cycloalkyl, 
hydroxy-Ci_4alkyl-, Ci_4alkyloxyCi. 4 alkyl or polyhydroxy-Ci-4alkyl-; and 

Ar 1 and Ar 5 each independently represent phenyl optionally substituted with cyano, 
Ci_4alkylsulfonyl-, Ci_4alkylsulfonylamino-, aminosulfonylamino-, 
hydroxy-Ci-4alkyl, aminosulfonyl-, hydroxy-, Ci^alkyloxy- or Ci^alkyl. 
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21. An intermediate of formula (XXXIII) for use as a medicine. 



22. Use of an intermediate of formula (XXXm) in the manufacture of a medicament 
for treating cell proliferative disorders such as atherosclerosis, restenosis and 
cancer. 



23. Use of an intermediate of formula Q 
formula (I). 



) in the synthesis of a compound of 
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